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Dropping an egg from the top of the Empire State Building might sound like a simple experiment, but it
raises fascinating questions about physics, safety, and the environment. When considering such a
scenario, many wonder what would happen first: the egg hitting the ground, the egg breaking, or
perhaps something else entirely. Understanding the sequence of events requires an exploration of
physics principles, the structure of the building, and the properties of eggs. In this comprehensive

guide, we’ll delve into these aspects to answer the question thoroughly and engagingly.

Understanding the Height of the Empire State Building

Before analyzing what happens when an egg is dropped from the Empire State Building, it’s essential

to comprehend its height and dimensions.

The Height of the Empire State Building

- The Empire State Building stands approximately 1,454 feet (443.2 meters) tall, including its antenna.
- The roof height is about 1,250 feet (381 meters).
- The primary observation deck is located around 1,250 feet, which is often the hypothetical drop point

in such thought experiments.



Implications of the Height

The significant height means:
- The egg would be in free fall for several seconds.
- Air resistance and other forces influence the fall.

- The impact velocity would be quite high, leading to a high likelihood of breakage.

Physics of Falling Objects from Great Heights

Understanding what happens when an object is dropped from a tall structure involves physics

concepts such as gravity, air resistance, terminal velocity, and material strength.

Gravity and Free Fall

- All objects near Earth’s surface accelerate downward at approximately 9.8 m/s? (meters per second
squared).

- Ignoring air resistance, an object’s speed increases linearly with time during free fall.

Air Resistance and Drag

- Air resistance opposes the motion of the falling object.
- The shape, size, and density of the object influence drag.

- For small, lightweight objects like eggs, air resistance can significantly influence fall behavior.

Terminal Velocity

- When the force of air resistance equals the weight of the object, it stops accelerating.



- The egg will reach terminal velocity—a maximum speed—before hitting the ground.
- For an egg, terminal velocity is approximately 30-40 m/s (around 67-89 mph), but this varies based

on shape and orientation.

Estimated Impact Velocity of the Egg

Considering the height (~381 meters to the observation deck), the egg would:
- Accelerate for several seconds.
- Reach terminal velocity before impact.

- Impact velocity would likely be around 30-40 m/s.

Sequence of Events When Dropping an Egg from the Empire

State Building

Now, let’s analyze what occurs step by step when an egg is dropped.

1. The Egg Begins Free Fall

- As soon as the egg is released, gravity pulls it downward.

- It accelerates until it reaches terminal velocity, influenced by air resistance.

2. Egg Accelerates and Encounters Air Resistance

- Initially, the egg accelerates rapidly.
- Over time, air drag increases until it balances the gravitational force.

- The egg then continues falling at a constant terminal velocity.



3. The Egg Approaches Impact Velocity

- The egg maintains this maximum speed until it hits the ground.

- The impact velocity depends on factors like the egg’s shape, orientation, and air conditions.

4. The Egg Hits the Ground

- Once it reaches the ground, the egg decelerates rapidly.

- The surface it lands on influences how much it slows down.

5. The Egg Breaks or Survives

- The structural integrity of the eggshell is tested.

- Given the high impact velocity, it’s highly probable that the egg will crack or shatter.

What Happens First? Breaking, Impact, or Other Events?

The core question is: which of these events occurs first?

Impact Time Calculation

- Using physics calculations, the egg would take approximately 10-15 seconds to reach the ground
from the observation deck (~381 meters).

- Impact velocity is around 30-40 m/s.



Breaking vs. Impact

- The egg cannot break before hitting the ground; it must first impact.

- Therefore, the egg hitting the ground is the first event that occurs after being dropped.

Other Possible Events

- Air disturbance or shockwave: negligible in this scenario.
- Sound of impact: occurs immediately after impact.

- Egg cracking or shattering: occurs upon impact.

Conclusion: The egg will hit the ground first, followed shortly by it breaking.

Factors Influencing the Outcome

Various factors can influence the specific sequence and outcome of events when dropping an egg

from such a height.

Egg Properties

- Size and Shape: Standard eggs are designed to withstand some pressure but are fragile under high
impact.
- Shell Thickness: Thicker shells can survive higher impacts.

- Orientation: Landing on a flatter surface increases the chance of breaking.



Drop Conditions

- Air Conditions: Wind can alter the fall path.

- Drop Technique: If the egg is in a container or protected, it might survive longer.

Impact Surface

- A hard surface like concrete ensures the egg will break upon impact.
- Softer surfaces might cushion the fall slightly but are unlikely to prevent breakage from such a high

impact velocity.

Safety and Ethical Considerations

While this is an interesting theoretical discussion, attempting to drop objects from tall buildings poses

serious safety and legal risks.

Legal Restrictions

- Dropping objects from high structures is illegal and dangerous.

- It endangers pedestrians, drivers, and property.

Safety Risks

- Falling objects can cause injury or death.

- Damage to property and potential legal consequences.



Responsible Exploration

- Use simulations, models, or virtual experiments to explore such scenarios.

- Educate on physics principles without risking safety.

Alternative Experiments and Demonstrations

If you’re fascinated by the physics of high-altitude drops, consider safe alternatives.

Drop Tests with Small Objects

- Use a small egg or similar fragile objects dropped from lower heights.

- Measure impact times and observe breakage.

Simulation Software

- Utilize physics simulation programs to model fall dynamics.

- Visualize impact velocities and forces involved.

Educational Demonstrations

- Use videos or virtual labs to understand high-altitude impacts.



Summary: Which Happens First?

To summarize, in a hypothetical scenario where an egg is dropped from the top of the Empire State
Building:

1. The egg begins its free fall immediately after release.

2. It accelerates until reaching terminal velocity, approximately 30-40 m/s.

3. After about 10-15 seconds, the egg impacts the ground or surface below.

4. Impact occurs first in the sequence of events.

5. Subsequently, the egg breaks or shatters due to the high impact velocity.

Therefore, the first event to occur is the egg hitting the ground.

Final Thoughts

While the idea of dropping an egg from the Empire State Building makes for an intriguing thought
experiment, it underscores important principles of physics and safety. It highlights how objects behave
under gravity, how air resistance influences falling objects, and why high-impact falls usually result in
destructive outcomes. Remember, always prioritize safety and legality in any real-world experiments or

explorations.



Curiosity drives understanding, and understanding physics helps us appreciate the natural laws

governing our world.

Frequently Asked Questions

If you drop an egg off of the Empire State Building, will it break or stay
intact?

Most likely, the egg will break due to the high impact velocity and the force of hitting the ground.

What factors determine whether the egg breaks when dropped from a

tall building?

Factors include the egg's velocity upon impact, the height of the fall, the surface it lands on, and

whether any protective material is used.

Would using a parachute or cushioning prevent the egg from breaking
if dropped from the Empire State Building?

Yes, deploying a parachute or adding cushioning can slow the descent and reduce impact force,

increasing the chances of the egg surviving.

Is there a way to drop an egg from the Empire State Building without
it breaking?

Yes, with proper safety measures like a shock-absorbing container or parachute, it can be made to

survive the fall.



What physics principles explain what happens when an egg is dropped
from such a height?

Principles like gravity, acceleration, impact force, and material strength explain the egg's response to

the fall.

How long would it take for an egg to reach the ground if dropped from
the Empire State Building?

Approximately 10-15 seconds, depending on the building's height (about 1,454 feet) and air resistance.

Which will happen first: the egg hitting the ground or it breaking?

The egg will typically hit the ground first, and then it will break if the impact force exceeds its structural
integrity.

Would the egg's material or shell thickness influence whether it
breaks when dropped from a tall building?

Yes, a thicker or stronger shell can better withstand impact forces, reducing the likelihood of breaking.

Are there any real-life experiments or videos showing eggs dropped
from high places like the Empire State Building?

Yes, many experiments and videos exist demonstrating egg drops from tall structures to study impact

and material strength.

Additional Resources
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The question of what occurs first when an egg is dropped from a towering height like the Empire State
Building might seem straightforward at first glance. Yet, beneath this seemingly simple query lies a
complex interplay of physics, material science, environmental factors, and even human perception.
This long-form investigative article delves deep into the scientific principles governing such a scenario,
analyzing the sequence of events and the factors that influence them. By exploring the physics of
falling objects, the structural limitations of eggs, and the environment in which such an experiment
would occur, we aim to answer: if an egg is dropped from the Empire State Building, which of the

following things will happen first?

The Context: The Empire State Building as a Drop Point

Standing at 1,454 feet (443.2 meters) to the tip of its antenna, the Empire State Building remains one
of the most iconic skyscrapers in the world. For the purposes of this investigation, we consider the egg
being dropped from the rooftop, approximately 1,250 feet (381 meters) above ground level, since the

actual rooftop height is slightly less than the total height including the antenna.
Dropping an object from such a height introduces a unique set of considerations, including air

resistance, terminal velocity, and the structural resilience of the egg. The scenario is akin to a high-

altitude free fall, similar in some ways to skydiving but with a significantly more delicate payload.

Key Factors and Variables in the Drop Scenario

Understanding what happens first requires an examination of the key physical and environmental

variables involved:



1. Initial Acceleration Due to Gravity

- The acceleration due to gravity at Earth's surface is approximately 9.81 m/s2.
- Initially, the egg begins accelerating downward from rest, with the only significant opposing force

being air resistance.

2. Air Resistance and Drag

- As the egg accelerates, air resistance increases until a balance point called terminal velocity is
reached.
- Terminal velocity depends on the object’s mass, size, shape, and the density of air.

- For a typical chicken egg, terminal velocity is estimated around 60-70 m/s (roughly 134-156 mph).

3. Egg Structural Integrity

- Eggs are fragile objects, with a shell designed to withstand compression rather than impact.
- The likelihood of the egg cracking or shattering depends on the impact velocity and surface

conditions.

4. Environmental Factors

- Wind, air currents, and turbulence at high altitudes can influence the egg's fall.

- Temperature and humidity might also slightly influence air density.

The Sequence of Events: What Happens First?

To answer the core question, we need to analyze the sequence of physical events during the fall:



1. Initial Release and Acceleration: The egg begins to accelerate downward immediately upon release.
2. Reaching Terminal Velocity: After a certain distance, the egg's acceleration diminishes as air
resistance balances gravity.

3. Impact with the Ground or Obstructions: The egg hits the ground, possibly cracking or shattering.

4. Potential External Factors: Wind gusts or turbulence may influence the egg's trajectory before

impact.

Now, considering these stages, which event occurs first?

Step 1: The Egg Begins to Accelerate

The moment the egg is released, gravity pulls it downward, causing acceleration at approximately 9.81
m/s?. This acceleration continues until air resistance builds sufficiently to counteract gravity, reaching
terminal velocity. This stage is rapid, especially over the first few hundred meters, and is well-

understood in physics.

Likely First Event: The egg starts to accelerate downward.

Step 2: Approaching Terminal Velocity

The egg accelerates until the upward force of air resistance equals the downward force of gravity.
Based on physics calculations, a typical egg reaches terminal velocity in roughly 50-100 meters of free

fall, which would be achieved within the first few seconds of the drop.

Likely First Event: The egg reaches its terminal velocity, or very close to it.



Step 3: Wind and Turbulence Effects

At high altitudes, air currents are more unpredictable. Turbulence can cause deviations in the egg's

trajectory, possibly affecting its fall path before impact.

Potential First External Effect: Wind gusts influence the egg’s descent.

Step 4: Impact with the Ground or Surface

Finally, the egg strikes the ground or any obstacle beneath. The timing of this event depends on the

initial drop height and whether the egg has reached terminal velocity.

Which of These Events Occurs First? A Scientific Breakdown

Based on the physics, the key is to determine which event—acceleration, reaching terminal velocity,

external influence, or impact—happens first.

- Acceleration begins immediately upon release.
- Reaching terminal velocity happens quite rapidly, within the first few seconds.
- External environmental effects such as wind gusts can influence the fall at any point but are more

significant once the egg is in free fall.



- Impact occurs last, after the egg has been falling for a certain duration.

Therefore, the very first event is the initial acceleration due to gravity, which occurs instantly upon

release.

What About the Other Options? Clarifying the Sequence

Suppose the question is posed as a multiple-choice scenario with options like:

- The egg hits the ground.
- The egg reaches terminal velocity.
- The egg gets blown off course by wind.

- The egg cracks or shatters.

In that case, the order of occurrence would be:

1. Initial acceleration (implied as "which happens first" in an abstract sense).
2. Reaching terminal velocity (which happens within seconds).

3. External influence like wind (can occur at any point but not necessarily first).

4. Impact on the ground, when the egg hits.

Thus, the first physical event in the sequence is the start of acceleration.



Will the Egg Shatter or Break First?

An important aspect of this scenario is whether the egg survives the fall at all. The impact velocity

determines the likelihood of cracking or shattering.

- Impact velocity is achieved once the egg reaches terminal velocity or after falling a certain distance.
- For a fall from the Empire State Building, the impact velocity would likely be around 60-70 m/s, well
above the shell’s capacity to withstand impact.

- Therefore, the egg will probably crack or shatter upon impact, which occurs after the initial events.

Conclusion: The first thing that happens, physically, is the egg begins to accelerate downward.

Additional Considerations: Myth Busting and Real-World

Factors

While physics provides a clear sequence, real-world factors can complicate this picture:

- Egg Shell Resilience: Some may wonder if the shell can withstand the fall. The answer is generally
no; the impact velocity from such a height would cause shattering.

- Air Resistance and Deceleration: The egg might experience some deceleration due to wind or
turbulence, but this cannot occur before the fall begins.

- Drop Mechanism: If the egg is dropped intentionally with a protective casing or parachute, the

sequence of events and outcomes would differ significantly.



Summary and Final Thoughts

In conclusion, if you drop an egg off of the Empire State Building, the sequence of events in the order

they occur is:

1. The egg begins to accelerate downward due to gravity.
2. It quickly reaches its terminal velocity, approximately 60-70 m/s.
3. External factors such as wind may influence its trajectory during free fall.

4. The egg impacts the ground, likely shattering upon impact.

Which of these happens first? The initial acceleration due to gravity occurs immediately upon release

and is the first event in the sequence.

Implications and Broader Perspectives

This analysis not only answers a specific hypothetical but also illustrates fundamental physics
principles applicable to various fields, including aerospace engineering, safety testing, and even
entertainment media that depict high-altitude drops. It highlights how understanding the order of events
in falling objects informs safety protocols (such as in skydiving), the design of protective gear, and the

limits of material resilience.

Moreover, it serves as a reminder of the importance of scientific reasoning when addressing seemingly

simple questions, revealing the layers of complexity beneath everyday phenomena.

In summary, the first thing that happens when you drop an egg off the Empire State Building is that it



begins to accelerate downward due to gravity. All subsequent events—reaching terminal velocity,
external influences, and impact—occur afterward, following the laws of physics in a predictable

sequence.
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