
Applying the Second and Third Laws of Motion to Real-
World Scenarios

Introduction to the Second and Third Laws of Motion

Welcome to this interactive worksheet on applying the second and third laws of motion to real-world
scenarios! This worksheet is designed for 14-year-old students to learn and apply the fundamental principles
of physics in a fun and engaging way.

The second law of motion, also known as Newton's second law, relates the motion of an object to the
force acting upon it. The law states that the force acting on an object is equal to the mass of the object
multiplied by its acceleration. The equation for the second law of motion is F = ma, where F is the net force
acting on the object, m is the mass of the object, and a is the acceleration of the object.

The third law of motion, also known as Newton's third law, states that for every action, there is an equal
and opposite reaction. This means that when an object exerts a force on another object, the second object
exerts an equal and opposite force on the first object. The equation for the third law of motion is F1 = -F2,
where F1 is the force exerted by the first object and F2 is the force exerted by the second object.
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Understanding the Second Law of Motion

1. What is the second law of motion?

2. Write an equation to represent the second law of motion: F = _______________________

3. A car is traveling at a constant velocity of 60 km/h. What is the net force acting on the car?

Example: A bicycle and rider have a combined mass of 80 kg. If the bicycle and rider are traveling at a
velocity of 10 m/s and experience a force of 200 N, what is their acceleration? Use the equation F = ma to
solve for acceleration.
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Applying the Second Law of Motion

1. A bicycle and rider have a combined mass of 80 kg. If the bicycle and rider are traveling at a velocity
of 10 m/s and experience a force of 200 N, what is their acceleration?

2. A skateboarder is traveling at a velocity of 5 m/s and experiences a force of 50 N. If the
skateboarder has a mass of 50 kg, what is their acceleration?

3. Design an experiment to test the effect of mass on the acceleration of an object.

Remember to use the equation F = ma to solve for acceleration, and consider the factors that affect the
motion of an object, such as friction and gravity.
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Understanding the Third Law of Motion

1. What is the third law of motion?

2. Write an equation to represent the third law of motion: F1 = _______________________

3. A tennis player hits a ball with a force of 100 N. What is the reaction force exerted by the ball on the
player?

Example: A car crashes into a wall with a force of 5000 N. What is the reaction force exerted by the wall on
the car? Use the equation F1 = -F2 to solve for the reaction force.
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Applying the Third Law of Motion

1. A car crashes into a wall with a force of 5000 N. What is the reaction force exerted by the wall on the
car?

2. A rocket is launched into space with an initial velocity of 100 m/s. What is the reaction force exerted
by the rocket on the ground?

3. Design an experiment to test the effect of action and reaction forces.

Remember to consider the factors that affect the motion of an object, such as friction and gravity, and use
the equation F1 = -F2 to solve for the reaction force.
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Real-World Scenarios

1. A car is traveling up a hill with a velocity of 20 m/s and experiences a force of 1000 N. If the car has
a mass of 1500 kg, what is its acceleration?

2. A bicycle and rider have a combined mass of 70 kg. If they are traveling at a velocity of 15 m/s and
experience a force of 300 N, what is their acceleration?

3. Design a roller coaster that applies the second and third laws of motion.

Remember to use the equations F = ma and F1 = -F2 to solve for acceleration and reaction forces, and
consider the factors that affect the motion of an object, such as friction and gravity.
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Motion and Forces in Sports

1. A football player kicks a ball with a force of 200 N. What is the reaction force exerted by the ball on
the player?

2. A basketball player jumps with a force of 500 N. What is the reaction force exerted by the ground on
the player?

3. Design an experiment to test the effect of force on the motion of an object in a sports-related
scenario.

Remember to use the equation F1 = -F2 to solve for the reaction force, and consider the factors that affect
the motion of an object, such as friction and gravity.
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Energy and Work

1. What is energy?

2. What is work?

3. Design an experiment to test the effect of energy and work on the motion of an object.

Remember to consider the factors that affect the motion of an object, such as friction and gravity, and use
the equations for energy and work to solve for the energy transferred.
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Momentum and Collisions

1. What is momentum?

2. What is the law of conservation of momentum?

3. Design an experiment to test the effect of momentum and collisions on the motion of an object.

Remember to use the equation for momentum and consider the factors that affect the motion of an
object, such as friction and gravity.
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Project-Based Learning - Designing a Roller Coaster

Design and build a model roller coaster that applies the second and third laws of motion. Consider factors
such as gravity, friction, and energy transfer.

Conclusion

1. What did you learn about the second and third laws of motion?

2. How can you apply the laws of motion to real-world scenarios?

3. What would you like to learn more about in future lessons?
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