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LESSON 12 - AERODYNAMICS

Science of Baseball

Lesson 12 - Aerodynamics
Description
Students will learn about the aerodynamic properties of a ball in flight and the influence of spin on its trajectory.
California Common Core Math Standards
••4.MD.2 – Use the four operations to solve word problems involving distances, intervals of time, liquid volumes,
masses of objects, and money, including problems involving simple fractions or decimals, and problems that
require expressing measurements given in a larger unit in terms of a smaller unit. Represent measurement
quantities using diagrams such as number line diagrams that feature a measurement scale.
••7.G.6 Solve real-world and mathematical problems involving area, volume and surface area of two- and threedimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms.
••8.G.9 Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world
and mathematical problems.
Next Generation Science Standards
••3-PS2-1. Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced
forces on the motion of an object.
••3-PS2-2. Make observations and/or measurements of an object’s motion to provide evidence that a pattern
can be used to predict future motion.
••5-PS2-1 – Support an argument that the gravitational force exerted by Earth on objects is directed down.
Objectives
Level

Objective (verb in bold)

1

Students will describe how a baseball curves.

2

Students will generate spin on a ball while throwing it along a reference line.
Students will observe the Magnus Effect.
Students will measure the curve of a beach ball.

3

Students will explain the Magnus Effect.

Discussion Questions
1. What makes a baseball curve?
2. How does a pitcher curve the ball?

Assessment Questions
1. Describe the Magnus Effect.											
Answer: When a spinning ball curves away from its principal flight path
2. In which direction does a curveball curve?										
Answer: For a right handed pitcher a curveball curves down and to the left
3. What is the difference between a fast ball and a knuckleball?				
Answer: A fast ball has backspin and is faster while a knuckle has no spin and is slower
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Key Concepts
Magnus effect: when a spinning ball curves away from its principal flight path.
Vocabulary
Motion: The action or process of moving or being moved.
Curve: A line or outline which gradually deviates from being straight for some or all of its length.
Spin: Turn or cause to turn or whirl around quickly.
Vector: A quantity having direction as well as magnitude, especially as determining the position of one point in
space relative to another.
Materials
1. Beach ball
2. Tape measure (100 ft.)
3. Painter’s tape
4. Sport net
Set Up
Give each student paper and painter’s tape. Lay down a 30’ long strip of tape on the floor with enough clearance
for the experiment.
Procedure for Classroom Activity
••Analyze the different types of pitches thrown by Clayton Kershaw
••Answers:
1. Fourseam (43.40%)
2. Sinker (0.07%)
3. Fourseam (90.54 mph)
4. Curve (73.70 mph)
5. 2,680 pitches
Procedure for Athletic Activity
••The curving of the ball is a result of the rotation of the ball. It can be explained by the Magnus Effect, see
explanation by Prof. Rod Cross: http://youtu.be/23f1jvGUWJs
••Students will try curving the beach ball by applying spin to it and observing its effect on the trajectory of the
ball path.
••Set up a line of painter’s tape about 30’ long. This will be the reference line.
••Have students throw the beach ball parallel to the line. The throw should deliberately apply spin to the beach
ball to recreate the Magnus Effect.
••Measure how many inches the beach ball curves along the horizontal plane
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Lesson 12 - Worksheet 12
2019 Clayton Kershaw Pitch Type Data

1. During the period shown in the table, what was Kershaw’s most frequently thrown pitch?

2. During the period shown in the table, what was Kershaw’s least frequently thrown pitch?

3. During the period shown in the table, what was Kershaw’s fastest pitch?

4. During the period shown in the table, what was Kershaw’s slowest pitch?

5. During the period shown in the table, how many pitches did Kershaw throw?
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