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Math/Physics

The Projectile Motion of a Baseball
A projectile is any object that is under the force of gravity, ignoring air resistance. Projectile motion is the motion of that projectile. Its path can be defined as trajectory. If you know the force of the projectile, then you can figure out the trajectory. In baseball, the pitcher throws the ball to the batter and the batter hits the ball into the air causing projectile motion. The air resistance is ignored because based on the spin of the ball, the ball can go in an unknown direction being up, down, or sideways. If two baseballs are pitched horizontally from the same height but at different speeds, the faster one will cross the strike zone but the slower one will fall before it reaches the strike zone due to the force of gravity. However when dealing with the batter hitting the ball, many factors come in to play depending on where the ball lands and the angle at which the ball is hit. For example, the density of the air and condition of the baseball (which will effect air resistance), the angle at which the ball is launched, the bat speed, and the speed of the pitch. The projectile motion of a baseball depends on the angle at which the batters hit the ball. Analyze this diagram:
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Notice that the v to the below power of 0 is the initial velocity. The range of the ball is how the maximum distance it travels. V to the below power of y and v to the below power of x are constant. If the ball is hit with air resistance, the ball will travel a less distance then if the ball has no air resistance. 
Here is an example problem:

A ball is hit by a batter with an initial velocity of 27.2m/s^2 at angle of °33.
1. What was the range of the ball without air resistance
R=v to the below power of 0^2/g x sin(20)

R=27.2^2 x sin(20)/9.81

R=739.84 x .342/9.81

R=25.79 m
