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Male Figure Skater At 7.4m/s He Weighing (82kg) He Is Holding A Female Figure Skater
(48 Kg). He Throws – an exhilarating move that showcases strength, grace, and precision in the
world of figure skating. This complex maneuver, often seen during pairs or ice dance routines,
combines athleticism with artistry, captivating audiences worldwide. Understanding the physics
behind such throws provides insight into the skill required by male skaters to execute these lifts
safely and beautifully. In this article, we explore the mechanics, training, safety considerations, and
artistic aspects of this impressive figure skating move.

Understanding the Physics of the Throw

The Role of Mass and Velocity in Lifts
The effectiveness and safety of a throw in figure skating depend largely on the skater's mass,
velocity, and the combined momentum during the lift.

Mass of the Male Skater (82 kg): The male skater’s mass contributes to the force he can
exert during the lift. A heavier skater can generate more upward force, but also requires greater
strength and control.

Mass of the Female Skater (48 kg): The female skater's lighter weight makes her easier to
lift and throw, allowing for higher and more complex rotations.

Initial Velocity (7.4 m/s): The male skater’s speed affects the momentum during the throw. A
velocity of 7.4 meters per second (about 16.5 mph) provides sufficient kinetic energy to propel
the female skater upward and outward with controlled precision.

Calculating the Momentum and Force
To understand the physics, consider the momentum (p) of the male skater:

p = m × v = 82 kg × 7.4 m/s ≈ 606.8 kg·m/s

This momentum, combined with the male skater’s strength and technique, helps generate the
necessary lift and distance for the female skater. The force exerted during the throw must overcome
gravity and air resistance, enabling the female to perform rotations or transitions mid-air.



Technique and Execution of the Throw

Preparation and Positioning
Executing a successful throw begins with proper positioning and timing:

Approach: The male skater accelerates to the required speed (7.4 m/s), maintaining balance1.
and posture.

Grip: Securely holding the female skater’s waist or hand ensures control and safety.2.

Alignment: Proper alignment of the body, with the male skater’s knees bent and back straight,3.
allows for effective force transfer.

The Throwing Motion
The actual throw involves:

Push-off: The male skater extends his legs and uses his core strength to generate upward and
outward force.

Release: At the optimal moment, he releases the female skater, projecting her into the air.

Airborne Phase: The female performs rotations or other maneuvers, guided by the male
skater’s initial throw and her own technique.

Landing and Transition
After the aerial phase:

Preparation for Landing: The female skater prepares to land smoothly, with controlled
posture to absorb the impact.

Guidance: The male skater may support or stabilize her upon landing, ensuring safety and
preparing for subsequent moves.

Training and Strength Requirements



Physical Conditioning
Skaters must undergo rigorous training to handle the physical demands:

Core Strength: Essential for balance and force generation during lifts.

Leg Power: Crucial for explosive jumps and throws.

Flexibility and Balance: To perform complex rotations and maintain control mid-air.

Technical Drills
Practicing specific drills enhances execution:

Push-off Exercises: To develop explosive power.

Partner Lifts: To improve coordination and timing.

Air Rotation Practice: For female skaters to perfect their mid-air maneuvers.

Safety Considerations in Throwing Techniques

Risk Management
While impressive, throws pose risks:

Injury Prevention: Proper technique and strength training minimize the risk of falls or strains.

Communication: Clear signals between partners ensure synchronized movements.

Spotting and Support: Coaches often supervise training to prevent accidents.

Use of Protective Measures
To ensure safety:

Protective Padding: Used during practice sessions.



Gradual Progression: Starting with simpler lifts before advancing to complex throws.

Safety Mats: For cushioning during initial attempts.

Artistic and Performance Aspects

Creativity and Choreography
The throw is more than just a display of strength—it’s a choreographed move that enhances the
artistic expression:

Music Synchronization: The lift is timed to accentuate musical beats and emotional
moments.

Expression: The female skater’s poses and rotations add artistic flair.

Storytelling: The move contributes to the narrative of the routine.

Audience Engagement
Well-executed throws are a highlight of figure skating performances:

They evoke awe and admiration from spectators.

They showcase the trust and coordination between partners.

They elevate the overall impact of the routine.

Conclusion: The Art and Science of the Perfect Throw
Executing a throw where a male figure skater at 7.4 m/s, weighing 82 kg, lifts and throws a female
skater of 48 kg, is a complex interplay of physics, technique, strength, and artistry. The physics
involve the careful application of momentum, force, and body mechanics to achieve a lift that is both
safe and spectacular. It requires rigorous training, precise timing, and seamless coordination between
partners. At the same time, the move serves as a captivating artistic element that enhances the
storytelling and emotional impact of the performance.

The mastery of such throws not only demonstrates the athletic prowess of the male skater but also
highlights the trust and synergy between the partners. As figure skating continues to evolve, these
lifts and throws remain a testament to the sport’s blend of science and art, inspiring audiences and



aspiring skaters alike. Proper training, safety precautions, and artistic expression are essential to
pushing the boundaries of what can be achieved on ice, making every throw a breathtaking showcase
of human skill and creativity.

Frequently Asked Questions

What is the velocity of the male figure skater during the
throw?
The male figure skater is moving at a speed of 7.4 meters per second.

What is the combined mass of the male and female skaters?
The total mass is 82 kg (male) + 48 kg (female) = 130 kg.

How can we calculate the velocity of the female skater after
being thrown?
Using conservation of momentum: (male mass × male velocity) = (female mass × female velocity).
So, female velocity = (male mass × male velocity) / female mass.

What is the velocity of the female skater after the throw?
The female skater's velocity after the throw is (82 kg × 7.4 m/s) / 48 kg ≈ 12.65 m/s in the direction
of the male skater's movement.

What safety considerations are important during such a high-
speed throw in figure skating?
Ensuring proper training, secure grip, controlled technique, and clear communication are essential to
prevent injuries during throws at high speeds.

How does the throw affect the conservation of momentum in
the skating pair?
The total system momentum remains constant; as the male skater accelerates or changes direction,
the female skater's velocity adjusts accordingly to conserve momentum.

Additional Resources
Male Figure Skater At 7.4m/s He Weighing (82kg) He Is Holding A Female Figure Skater (48 Kg). He
Throws

---



Introduction

In the world of competitive figure skating, the artistry and technical prowess of performers captivate
audiences worldwide. Among the myriad elements that define excellence in this sport, lifts and throws
stand out as some of the most physically demanding and visually stunning maneuvers. This
investigative article delves into the physics, biomechanics, safety considerations, and training
methodologies involved in a specific high-difficulty move: a male figure skater, moving at a velocity of
7.4 meters per second, holding an 82-kilogram male skater, and throwing a 48-kilogram female skater
into the air.

This scenario exemplifies the intricate blend of athleticism, precision, and artistry inherent in
competitive pair skating. By dissecting the physics, examining the biomechanical requirements, and
reviewing safety protocols, this analysis aims to provide a comprehensive understanding of the
complexities involved in such advanced lifts and throws.

---

Background and Context

The Evolution of Lifts and Throws in Figure Skating

Pair skating has evolved significantly since its inception, with lifts and throws becoming more daring
and technically complex over the decades. Historically, these elements serve not only as
demonstrations of strength and coordination but also as expressive tools that enhance the narrative
of a performance.

Modern competitive pair skating involves executing throws that propel the female partner into the air
with high velocity and precision, often culminating in rotations before she is caught or lands on the
ice. The technical difficulty levels are governed by rules from governing bodies like the International
Skating Union (ISU), which categorize elements based on height, rotation, and execution quality.

The Scenario Under Investigation

The particular move under scrutiny involves a male skater moving at 7.4 m/s—roughly 26.6 km/h or
16.5 mph—holding a male skater (82 kg) and throwing a female partner (48 kg). While this scenario is
hypothetical and likely not representative of routine competition, it underscores the extreme physical
demands and the importance of understanding the underlying physics and biomechanics that make
such maneuvers feasible and safe.

---

Physics of the Throw: Analyzing the Motion

Kinematic Considerations

The velocity of 7.4 m/s is significant within the context of figure skating, where skaters typically reach
speeds up to 15 km/h (around 4.2 m/s) during jumps or sprints on ice. The speed directly influences
the initial kinetic energy available for the throw.

The kinetic energy (KE) of the male skater (including the one holding and throwing) can be calculated
as:



$$
KE = \frac{1}{2} m v^2
$$

Where:

- \( m = 82\, \text{kg} \)

- \( v = 7.4\, \text{m/s} \)

Calculating:

$$
KE = 0.5 \times 82\, \text{kg} \times (7.4\, \text{m/s})^2 \approx 0.5 \times 82 \times 54.76 \approx
2244\, \text{J}
$$

This energy reflects the male skater’s capacity to generate force and impart momentum to his
partner.

The Throw: Impulse and Momentum

The core physical principle behind the throw is impulse, which relates the change in momentum of the
female skater:

$$
J = \Delta p = m \times \Delta v
$$

Assuming the female skater is thrown vertically or at an angle, the initial velocity imparted (e.g.,
ascending velocity) determines the height and rotation possible.

For a vertical throw:

- To reach a height \( h \), the initial velocity \( v_0 \) needed is:

$$
v_0 = \sqrt{2gh}
$$

where \( g \approx 9.81\, \text{m/s}^2 \).

If, for instance, the female skater is thrown to a height of 3 meters:

$$
v_0 = \sqrt{2 \times 9.81 \times 3} \approx \sqrt{58.86} \approx 7.67\, \text{m/s}
$$

This velocity exceeds the initial speed of the male skater, indicating that additional force from
muscular exertion is necessary, and the male skater must generate greater than 7.4 m/s momentarily
to achieve this.



Energy Transfer and Practical Limits

Given the female skater’s mass (48 kg), the kinetic energy needed to propel her upwards to 3 meters
is:

$$
KE_{female} = \frac{1}{2} \times 48\, \text{kg} \times (7.67\, \text{m/s})^2 \approx 0.5 \times 48
\times 58.86 \approx 1414\, \text{J}
$$

This energy must be supplied by the male skater during the throw, considering energy losses due to
friction, air resistance, and muscular inefficiencies.

---

Biomechanical Considerations

Muscular and Structural Demands

Executing such a throw requires exceptional strength, coordination, and timing from both skaters:

- Male Skater (Thrower):

- Must generate sufficient linear momentum while maintaining balance at high speed.

- Needs explosive power in the lower limbs, core, and upper body to impart upward and rotational
velocity.

- Requires precise timing to synchronize with the female partner’s approach and position.

- Female Skater (Receiver/Thrower):

- Must have the strength and technique to be launched into the air safely.

- Needs to execute rotations or landings with control to minimize injury risk.

The Physics of Holding and Throwing at 7.4 m/s

At 7.4 m/s, the male skater is not only moving swiftly across the ice but must also maintain a stable
hold on his partner during the transfer of energy. The combination of translational motion and the act
of throwing creates complex biomechanical challenges:

- Balance and Center of Mass: The male skater’s center of mass shifts as he accelerates, requiring fine
motor control.

- Force Application: The force must be applied in a very short time frame to generate the necessary
impulse for the throw, demanding rapid muscle contraction and coordination.

- Angular Momentum: To create rotations, the male skater and female partner must manage their
angular momentum, ensuring the female’s rotation is controlled and predictable.



---

Safety and Risk Management

Potential Risks in High-Velocity Throws

Executing throws at high speeds and with significant mass involves inherent risks:

- Injury from Miscalculations: Small errors in timing, force, or positioning can lead to falls, sprains,
fractures, or worse.

- Ice and Surface Conditions: Variations in ice quality or surface debris can affect stability.

- Partner Compatibility: Differences in strength, height, or technique can compromise execution.

Safety Protocols and Training

To mitigate risks, professional pair skaters undergo rigorous training:

- Progressive Skill Development: Starting with low-height throws and gradually increasing complexity.

- Strength and Conditioning: Focused on core strength, explosive power, and flexibility.

- Use of Protective Equipment: Often, training is initially done with harnesses, crash mats, or in
controlled environments.

- Technical Precision: Emphasis on timing, grip, and body alignment.

- Medical Preparedness: Immediate access to medical care and injury prevention strategies.

---

Technical Feasibility and Real-World Examples

While the described scenario is extreme, historical and contemporary performances showcase similar
elements:

- High-Performance Throws: For instance, the "Tornado" or "Lift of Death" in pair skating involves
complex throws with significant height and rotation.

- Record-Setting Moves: The ISU and other competitive bodies have documented throws reaching
heights over 3 meters, with female partners rotating multiple times before landing.

- Notable Athletes: Teams like Ekaterina Gordeeva and Sergei Grinkov or Aliona Savchenko and Robin
Szolkowy have performed lifts and throws pushing the technical boundaries.

However, the combination of a male skater moving at 7.4 m/s with such a throw remains largely
theoretical, given current safety standards and physical constraints.

---



Conclusion

The physics and biomechanics involved in the scenario of a male figure skater at 7.4 m/s holding an
82 kg partner and throwing a 48 kg partner into the air encapsulate the pinnacle of athletic
achievement in pair skating. It involves complex impulse and momentum calculations, rigorous
physical conditioning, and meticulous technical execution. Safety considerations remain paramount,
with current training regimes and safety protocols designed to mitigate inherent risks.

While such high-velocity throws are rare and often performed within carefully controlled competitions,
understanding the underpinning physics provides valuable insights into the limits of human
athleticism and the artistry of figure skating. As the sport continues to evolve, pushing the boundaries
of performance will invariably involve deeper integration of physics, biomechanics, and safety
science—ensuring that athletes can perform such awe-inspiring maneuvers with minimal risk and
maximum artistry.

---
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