Ball Lab

Purpose: To have students explore properties of different balls and explain their observations using basic principles of physics.

Target Audience: Elective high school physical education class.

Equipment: Per student pair: yarn ball, wiffle ball, football, tennis ball, softball, basketball, soccer ball, koosh ball, and racquetball.  Feel free to substitute any balls not listed with those listed and to increase or decrease the assortment of balls.

Tasks: Predict which ball will perform a given task best or poorest.  Use each ball to perform the task and record your observations/measurements.  Explain your findings.

Concepts Prompt: Various concepts to explain observations will be employed—remind students about Newton’s Laws of Motion, mass, momentum and its conservation, gravity, force, friction, and surface area.

Task 1: From a spot 20 feet from a wall, roll all balls with the intent of getting each ball to stop closest to the wall without touching.

Which ball do you predict will be easiest to have stop before hitting the wall?  ________

Which ball do you predict will be hardest to have stop before hitting the wall?  ________

Why?  __________________________________________________________________

________________________________________________________________________

________________________________________________________________________

What actually happened?  __________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Task 2: Attempt to get all balls to reach the same maximum elevation.

Which ball do you predict will be easiest to throw to the predetermined height?  ______

Which ball do you predict will be hardest to throw to the predetermined height?  ______

Why?  __________________________________________________________________

________________________________________________________________________

________________________________________________________________________

What actually happened?  __________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Task 3: Drop all balls from a uniform elevation; note how many times each ball bounces before coming to a complete rest.

Which ball do you predict will bounce the fewest times before coming to rest?  ________

Which ball do you predict will bounce the most times before coming to rest?  ________

Why?  __________________________________________________________________

________________________________________________________________________

________________________________________________________________________

What actually happened?  __________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Task 4:  From a distance of 20 feet, throw all balls such that each comes back to you on the rebound.

Which ball do you predict requires the least effort (or deviation from normal throwing technique) to rebound back to you?  ______________

Which ball do you predict requires the most effort (or deviation from normal throwing technique) to rebound back to you?  ______________

Why?  __________________________________________________________________

________________________________________________________________________

________________________________________________________________________

What actually happened?  __________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Task 5:  From a distance of 30 feet from your partner, bounce pass all balls such that they reach your partner on a single bounce.

Which balls do you predict cannot possibly achieve this task?  ___________________

Among the remaining balls, with which ball will you most easily achieve this task?  _______.  Least easily achieve this task?  ____________

Why?  __________________________________________________________________

________________________________________________________________________

________________________________________________________________________

What actually happened?  __________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

