1.On April 17, 1953 Mickey Mantle hit a homerun against pitcher Chuck Stobbs at Griffith Stadium in Washington D.C. The ball hit an ad sign at a height of 60 feet, 460 feet from Home plate.  The Yankees public relations director Red Patterson tracked down a neighborhood child  and asked him where he found the ball. It had rolled to a stop in Mr. Perry Cool’s backyard at 434 Oakdale street.  Patterson found that the spot was 105 feet beyond the sign. Thus, the longest recorded homerun is listed as traveling 565 feet. 

A. Based on the known positions of the ball - the initial position and the top of the ad sign- how far did the ball travel on the fly? Clearly explain your assumptions.

B. There was a 20 mile per hour tail wind. What does this do to your estimate of the distance traveled on the fly? How far would this ball have gone on the fly if there had been no wind?

2. In the 1971 All-Star game Reggie Jackson hit a homerun that many people claim would have traveled 600 feet had it not hit the light tower, 100 feet high and 450 feet from home plate. Wind gusts that evening were as large as 31 miles per hour. 

A. How far would Jackson’s home run have traveled if it had not hit the light tower? 

B. How far without any wind? Clearly explain your assumptions.

C. How far would the ball have traveled in Denver? Remember that drag is reduced by a factor of exp(1/5) at that altitude.

3. An outfielder 300 feet from home plate throws a baseball (from a height of 6 feet) to the catcher standing at home plate. The outfielder throws the ball at 150 feet per second. 

The catcher can catch the ball if it reaches home plate at any height from 0 feet to 7 feet.

A. At what angle should the outfielder throw the ball to get it to home plate most quickly? How long will it take for the ball to get there?

B. If the ball bounces with an incoming velocity vector of [vx,-vy], it will have an outgoing velocity vector of [.75*vx,.5*vy]. The outfielder throws the ball so that it bounces exactly once before reaching home plate. . At what angle should the outfielder throw the ball to get it to home plate most quickly? How long will it take for the ball to get there?

4. The lateral force due to the Magnus effect is approximately M=6.4*10^(-7)*v, where  is in revolutions per minute and v is velocity in feet per second. For this problem, we will assume that the pitcher releases the ball 55 feet from home plate.

A. A pitcher throws a curve ball with a speed of 75 miles per hour, rotating at 1800 revolutions per minute. Determine the lateral acceleration of the ball due to the Magnus effect. Plot the lateral displacement due to the Magnus effect vs. time. What is the magnitude of the deflection when the ball reaches home plate?

B. A pitcher throws a curve ball with a speed of 75 miles per hour, rotating at 2000 revolutions per minute. Determine the lateral acceleration of the ball due to the Magnus effect. Plot the lateral displacement due to the Magnus effect vs. time. What is the magnitude of the deflection when the ball reaches home plate?

C. A pitcher throws a curve ball with a speed of 85 miles per hour, rotating at 2000 revolutions per minute. Determine the lateral acceleration of the ball due to the Magnus effect. Plot the lateral displacement due to the Magnus effect vs. time. What is the magnitude of the deflection when the ball reaches home plate?

5. Page 83 of Watts&Bahill’s Keep Your Eye on the Ball (revised ed.) has a graph showing how the lateral force on the ball due to asymmetry varies with the orientation of the seams. When the ball is thrown at a speed of 46 miles per hour with orientation  the lateral force is approximately L = - 0.1*cos(4). The amplitude of the lateral force is proportional to the square of the speed.  Recall that the mass of the ball is 0.01 slug.

We will assume that a  pitch thrown at 110 feet per second will reach home plate in one half second.

A. A curve ball is thrown at 1800 revolutions per minute. Graph the displacement caused by the asymmetry as a function of time.

B. A knuckle ball is thrown at 30 revolutions per minute.  Graph the displacement caused by the asymmetry as a function of time.

