
‭Episode 4: Exploring Motion‬
‭and Acceleration‬
‭High School Physics‬

‭Summary‬

‭This episode introduces students to advanced concepts in motion and acceleration through the lens of‬
‭real-world applications, including the Paul Perkins interview. Students will analyze motion and‬
‭acceleration using graphs, mathematical equations, and experimental data. Topics such as instantaneous‬
‭velocity, acceleration, and projectile motion are explored, providing a foundation for understanding‬
‭complex systems.‬

‭Objective:‬

‭Students will analyze motion using position vs. time, velocity vs. time, and acceleration vs. time graphs to‬
‭deepen their understanding of acceleration and displacement, and connect these concepts to real-world‬
‭scenarios.‬

‭Key Concepts:‬

‭1.‬ ‭Instantaneous velocity vs. average velocity.‬
‭2.‬ ‭Interpretation of position vs. time graphs for accelerating objects.‬
‭3.‬ ‭The relationship between velocity, acceleration, and slope on motion graphs.‬
‭4.‬ ‭Analysis of projectile motion components.‬
‭5.‬ ‭Applications of Newton's second law in real-world motion studies.‬
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‭Key Vocabulary:‬

‭●‬ ‭Instantaneous Velocity:‬‭The velocity of an object at a specific instant, determined by the slope‬
‭of the tangent on a position vs. time graph.‬

‭●‬ ‭Acceleration:‬‭The rate at which velocity changes over time; can be positive or negative‬
‭depending on the motion.‬

‭●‬ ‭Projectile Motion:‬‭The motion of an object under the influence of gravity, analyzed separately‬
‭for horizontal and vertical components.‬

‭●‬ ‭Displacement:‬‭The change in position of an object, represented by the area under a velocity vs.‬
‭time graph.‬

‭●‬ ‭Drag:‬‭The resistive force exerted by a fluid (air or liquid) on an object moving through it.‬

‭Pre-Video Discussion Questions:‬

‭1.‬ ‭What types of motion do you observe in everyday life?‬
‭Discussion Point: Motion can involve changes in speed, direction, or both, and can occur with or‬
‭without acceleration.‬

‭2.‬ ‭What do you think causes an object to speed up or slow down?‬
‭Discussion Point:‬‭Forces acting on the object, such‬‭as gravity, friction, or applied forces, cause‬
‭changes in motion.‬

‭3.‬ ‭Why might motion graphs be useful in understanding real-world phenomena?‬
‭Discussion Point: They provide a visual representation to analyze trends and relationships‬
‭between variables.‬

‭Activity:‬

‭Title:‬

‭Graphing and Experimenting with Motion‬

‭Objective:‬

‭Students will analyze motion by collecting data using a motion detector, creating position vs. time and‬
‭velocity vs. time graphs, and interpreting the graphs to understand the relationship between velocity,‬
‭acceleration, and displacement.‬



‭3‬

‭Materials Needed:‬

‭●‬ ‭Motion detectors‬
‭●‬ ‭Graphing software or graph paper‬
‭●‬ ‭Adjustable ramp (e.g., wooden board or track)‬
‭●‬ ‭Small rolling object (e.g., a marble or toy car)‬
‭●‬ ‭Stopwatch‬

‭Procedure:‬

‭1.‬ ‭Set Up:‬
‭○‬ ‭Position the ramp on a sturdy surface with the motion detector at the top. Ensure the‬

‭ramp’s incline can be adjusted to multiple angles.‬
‭2.‬ ‭Conduct Trials:‬

‭○‬ ‭Place the rolling object at the top of the ramp and release it without pushing.‬
‭○‬ ‭Record the object's motion using the motion detector for three different ramp heights‬

‭(low, medium, high).‬
‭○‬ ‭Use the stopwatch to measure the time taken to travel down the ramp for each height.‬

‭3.‬ ‭Graph Creation:‬
‭○‬ ‭Input the motion data into the graphing software or plot manually to create position vs.‬

‭time and velocity vs. time graphs for each trial.‬
‭○‬ ‭Label the axes and note key points (e.g., when motion starts and stops).‬

‭Analysis Questions:‬

‭1.‬ ‭How does the slope of the position vs. time graph change as the height of the ramp increases?‬
‭○‬ ‭Answer:‬‭The slope becomes steeper, indicating a greater‬‭velocity as the height increases.‬

‭2.‬ ‭What does the area under the velocity vs. time graph represent?‬
‭○‬ ‭Answer:‬‭The area represents the total displacement of the object during its motion.‬

‭Analysis:‬
‭Students will compare the graphs across the three ramp heights:‬

‭●‬ ‭Identify where the object accelerates, moves at constant velocity, and slows down.‬
‭●‬ ‭Describe the relationship between the ramp height and the acceleration (calculated as the slope‬

‭of the velocity vs. time graph).‬
‭●‬ ‭Discuss factors that might affect the accuracy of their data, such as friction or misalignment of‬

‭the ramp.‬
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‭Extension Activities:‬

‭1.‬ ‭Real-World Application:‬‭Research how athletes or vehicles use acceleration principles to‬
‭optimize performance.‬

‭Post-Video Discussion Questions:‬

‭1.‬ ‭How does the slope of a velocity vs. time graph relate to acceleration?‬

‭Answer:‬‭The slope represents the acceleration, which is constant for a straight line.‬

‭2.‬ ‭What is the significance of the area under a velocity vs. time graph?‬

‭Answer:‬‭It represents the displacement of the object.‬

‭3.‬ ‭In what ways do horizontal and vertical components of projectile motion act independently?‬

‭Answer:‬‭Horizontal motion occurs at constant velocity, while vertical motion is affected by‬
‭gravity and accelerates uniformly.‬

‭4.‬ ‭Why is "deceleration" not an ideal term to describe motion?‬

‭Answer:‬‭It creates confusion as it does not specify whether the acceleration is negative or if the‬
‭object is slowing down.‬

‭5.‬ ‭How does drag affect objects in motion?‬

‭Answer:‬‭Drag opposes‬‭the object's motion, reducing speed and affecting trajectory.‬




