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A 60 kg Student Jumps From the 10-Meter Platform at
EKU's Swimming Complex Into the Pool Below:
Determine the Physics Behind the Dive

A 60 kg student jumps from the 10-meter platform at EKU's swimming complex into the
pool below. This scenario offers a fascinating opportunity to explore fundamental concepts
of physics, including kinematics, energy conservation, and dynamics. Understanding the
physics involved not only enhances our appreciation for athletic performance but also
provides valuable insights into safety, technique, and the forces at play during such a
jump.

Introduction to the Physics of Diving

Jumping from a height into water might seem straightforward, but it encompasses complex physics
principles. When a student leaps from a 10-meter platform, their motion involves gravitational
potential energy transforming into kinetic energy, and their interaction with water involves forces
like drag and buoyancy. Analyzing this event helps us understand not only the mechanics of motion
but also the importance of technique and safety considerations in diving and high jumps.

Understanding the Key Concepts

Gravity and Free Fall

Gravity is the primary force acting on the student during the fall. It accelerates the student
downward at approximately 9.81 m/s? near Earth's surface, assuming negligible air resistance for
simplicity.

Potential and Kinetic Energy

e Potential Energy (PE): At the top of the platform, the student possesses gravitational
potential energy based on their mass and height.



¢ Kinetic Energy (KE): Just before hitting the water, this potential energy converts into kinetic
energy due to the student's velocity during free fall.

Impact Dynamics

Upon hitting the water, the student's body experiences deceleration due to water resistance. The
forces during impact determine injury risk and safety, making understanding impact dynamics
crucial.

Calculating the Velocity at Impact

Step 1: Determine the Velocity Using Kinematic Equations

The velocity of the student just before hitting the water can be calculated using the following
kinematic equation:

v = V(2gh)
where:
e v = velocity at impact (m/s)
e g = acceleration due to gravity (9.81 m/s?)

e h = height of the platform (10 meters)

Step 2: Perform the Calculation

Plugging in the values:

v = V(2 x 9.81 m/s?2 x 10 m) = V(196.2) = 14.0 m/s

Thus, the student hits the water traveling approximately 14 meters per second.

Energy Conservation: From Potential to Kinetic



Calculating the Student's Potential Energy at the Top
PE = mgh

1. Mass (m) = 60 kg
2. Gravity (g) = 9.81 m/s?

3. Height (h) = 10 meters

PE = 60 kg x 9.81 m/s? x 10 m = 5886 Joules

Implication of Energy Conversion

The gravitational potential energy (5886 Joules) converts into kinetic energy (KE) just before impact,
assuming negligible air resistance:

KE =% m v?
Verifying energy conservation:

KE =% x 60 kg x (14.0 m/s)? = 30 x 196 = 5880 Joules

This closely matches the initial potential energy, confirming the energy conservation principle.

Forces Experienced During Impact

Deceleration and Impact Force

When the student hits the water, they experience a rapid deceleration. The magnitude of the impact
force depends on how quickly the water slows them down, which involves complex fluid dynamics.
The force can be estimated using impulse-momentum principles:

Estimating Impact Force

1. Impulse-momentum theorem: F x At =m x Av

2. Where: F = average impact force, At = contact time, Av = change in velocity (from 14 m/s to
0 m/s)



Sample Calculation

If the contact time with water during impact is approximately 0.1 seconds (a typical estimate), then:

F=(mxAv) / At = (60 kg x 14 m/s) / 0.1 s = 8400 N

This indicates the student experiences an average impact force of about 8,400 Newtons during
contact with the water, emphasizing the importance of proper technique to minimize injury.

Safety and Technique in High Diving

Importance of Proper Technique

e Entering water feet-first or with a streamlined body reduces impact forces.

e Maintaining body tension and proper posture helps in controlled deceleration.

Role of Water Resistance and Buoyancy

Once submerged, buoyant forces and water resistance gradually slow the student, reducing injury
risk and aiding in safe immersion.

Additional Factors Influencing the Jump

Air Resistance

Although often neglected in basic calculations, air resistance slightly reduces the impact velocity,
especially for larger or more aerodynamic divers. For simplicity, it is considered negligible in this
context.

Body Position and Entry Angle

Proper body position minimizes shock upon entry. A vertical, streamlined dive reduces impact force
and injuries.



Conclusion: Applying Physics for Safe and Effective
Diving

The physics behind a student jumping from a 10-meter platform offers valuable insights into energy
transformation, impact dynamics, and safety considerations. By understanding the velocity at impact
(~14 m/s), the impact forces involved, and the importance of technique, coaches and athletes can
optimize performance while minimizing injury risks. Proper training, body positioning, and
awareness of the forces involved are crucial for safe high diving and platform jumps.
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Frequently Asked Questions

What is the velocity of the student just before entering the
water?

Using the equation v = V(2gh), where g = 9.8 m/s? and h = 10 m, the velocity is v =+v(2 9.8 10) = 14
m/s.

How long does it take for the student to reach the water after
jumping?
Time t can be calculated using t = V(2h/g), sot = V(2 10/ 9.8) = 1.43 seconds.

What is the impact speed of the student upon hitting the
water?

The impact speed is approximately 14 m/s downward, assuming negligible air resistance.

How much kinetic energy does the student have just before



hitting the water?
Kinetic energy KE = ¥>2 mv? = 0.5 60 kg (14 m/s)? = 5880 Joules.

What is the potential energy of the student at the top of the
platform?

PE = mgh = 60 kg 9.8 m/s? 10 m = 5880 Joules.

Does the student's potential energy convert entirely to kinetic
energy during the fall?

Ideally, yes, assuming no air resistance, the potential energy converts entirely into kinetic energy
just before impact.

What factors could affect the actual impact velocity of the
student?

Air resistance, body position during fall, and any initial push or movement could influence the actual
impact velocity.

If the student wanted to reduce impact force, what could they
do?

They could enter the water feet-first with a slight bend in knees or use a diving technique to
increase impact time and reduce force.

Additional Resources
A 60. Kg Student Jumps From The 10 Meter Platform At EKU’s Swimming Complex

Jumping from a height of 10 meters into a pool is an exhilarating experience that combines thrill,
skill, and physics. Recently, at EKU’s swimming complex, a 60-kilogram student took the plunge
from this impressive height, offering an excellent opportunity to analyze the physical principles
involved, the safety considerations, and the overall experience. This article aims to explore the
various aspects of such a jump, from the biomechanics to the potential risks and benefits, while
providing a comprehensive overview relevant to both enthusiasts and safety officials.

Understanding the Physics of a 10-Meter Dive



Gravity and Free Fall

When the student jumps off the 10-meter platform, gravity becomes the dominant force acting on
them, causing acceleration during the descent. The acceleration due to gravity (g) is approximately
9.81 m/s?. The physics governing the fall can be summarized by the equations of motion:

\[v=u+gt\]
\[ s =ut + \frac{1}{2} gt™~2\]

where:
-\(v\) is the velocity just before impact,
-\(u) is the initial velocity (which is zero if the student jumps straight off without pushing),
-\(t\) is the time of fall,
\('s\) is the height (10 meters in this case).

Assuming the student steps off without additional push (initial velocity \( u = 0)), the time to reach
the pool can be calculated as:

s =\frac{1}{2} gt™2\]
10 = \frac{1}{2} \times 9.81 \times t~2\]
t"~2 =\frac{20}{9.81} \approx 2.04 \]

\
\
\
\[ t \approx 1.43 \text{ seconds} \]

The impact velocity just before hitting the water is:
\[ v=0+ 9.81 \times 1.43 \approx 14.03 \text{ m/s} \]

This velocity is roughly 50.5 km/h, illustrating how fast the student accelerates during the fall.

Impact Dynamics and Water Resistance

Upon reaching the water, the student experiences a sudden deceleration due to water’s resistance.
The impact force depends on several factors:

- The velocity at impact,

- The surface area of the body contacting water,

- The angle of entry,

- The body’s orientation and posture.

The water exerts an upward force that slows the student down, ideally preventing injury if the entry
is controlled.

Safety Considerations for High-Platform Diving



Proper Technique

- Straight Entry: To minimize injury, divers are trained to enter water feet-first or with a streamlined
position. Proper form reduces the risk of hitting water surface at an awkward angle.

- Body Position: Keeping the body tight and vertical helps penetrate water smoothly, reducing splash
and impact force.

- Breathing Control: Holding breath during the descent prevents water inhalation and maintains
body tension.

Pool and Facility Safety Measures

- Depth of Water: For a 10-meter platform, the pool should be at least 5 meters deep to prevent
injuries.

- Supervision & Training: Only trained individuals should attempt jumps from such heights.

- Emergency Readiness: Lifeguards and first aid staff should be present and equipped.

Risks and Potential Injuries

- Impact injuries such as bruises, fractures, or concussions.
- Water entry at incorrect angles causing body trauma.
- Drowning risk if a diver becomes disoriented or unconscious.

Physical and Psychological Effects of the Jump

Physical Impact

The sudden deceleration upon hitting water can cause:

- Compression forces on the body.

- Possible injuries if the entry is uncontrolled.

- The need for strong core and limb muscles to maintain body position.

Psychological Aspects

- Adrenaline Rush: The jump triggers a significant adrenaline surge, boosting confidence and
excitement.

- Overcoming Fear: Successfully jumping from such a height can be a major confidence builder.
- Fear and Anxiety: For beginners, the height can induce anxiety, which may lead to improper
technique or hesitation.



Analyzing the Student’s Mass and Impact Force

Mass and Momentum

The student’s mass (60 kg) directly influences the momentum at impact:

\[ p = m \times v \]
\[ p = 60 \times 14.03 \approx 842 \text{ kg-m/s} \]

This momentum must be absorbed by the water without causing injury.

Impact Force Estimation

Impact force is complex to calculate precisely because it depends on the deceleration distance (how
quickly the student’s velocity drops to zero in the water). A simplified estimate:

\[ F = \frac{\Delta p}{\Delta t} \]

where:
-\(\Delta p ) is the change in momentum,
-\(\Delta t ) is the deceleration time (usually very short).

Since deceleration occurs over a brief period and distance, the force can be extremely high, but
water’s incompressibility and viscosity help absorb much of this force if entry is controlled.

Features and Pros/Cons of High-Platform Diving

Features:

- Provides an adrenaline rush and sense of achievement.
- Develops body awareness and control.

- Useful for training competitive divers.

Pros:

- Enhances confidence and mental toughness.
- Builds strength and coordination.

- Offers a challenging recreational activity.

Cons:

- Risk of injury if not performed correctly.

- Requires specialized facilities and supervision.

- Not suitable for individuals with certain health conditions.



Conclusion: Is Jumping From 10 Meters at EKU’s
Swimming Complex Worth It?

Jumping from a 10-meter platform is undeniably a thrilling experience that combines physics, skill,
and courage. When performed correctly, with proper safety measures, it can be a safe and
exhilarating activity. Understanding the physics involved, such as impact velocity and forces, helps
in appreciating the skill required and the importance of safety protocols. For students and
enthusiasts, such jumps can be both a confidence booster and a challenging milestone. However, the
risks involved demand respect, proper training, and supervision. EKU’s swimming complex, with its
safety features and trained staff, provides an ideal environment for such daring feats, making the
experience not only memorable but also safe.

Whether you are a seasoned diver or a curious first-timer, remember that respecting the physics,
adhering to safety guidelines, and practicing proper technique are vital to enjoying the thrill of high-
platform diving without injury.
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