PHYS-1500 PHYSICAL MODELING                             FALL 2006
9/29/2006, Class 10: Baseball Parks
                  NAME ________ANSWERS_______________

Denver is often referred to as the “mile high city” because its altitude is just about one mile above sea level. As a result, the air is less dense, and the atmospheric drag force is about 16% lower, than at sea level. That means that the terminal velocity for a baseball in Denver would be about vt = 46 m/s compared to vt = 42.0 m/s at sea level. Consider a baseball launched at 45° with a speed of 45.0 m/s. ( Use y0 = 0 for this part.)
1.   What would be its range at sea level?                                                                        R = 114 m
units



2.   What would be its range in Denver?                                                                          R = 122 m
units

Fenway park in Boston is now the oldest active ballpark in major league baseball. It is popular with right handed hitters because of the close left field wall. It is only 310 ft (94.5 m) from home plate to the fence down the left field foul line. However, the fence there is 37 ft high. It is referred to as “the green monster”. Many well hit balls hit the wall for extra base hits rather than go over it for home runs. Boston can be considered to be at sea level. The baseball can be considered to be 1.0 m above the ground when it is hit, so the top of the fence is 10.3 meters higher than the point from which the ball is launched.

3.   What minimum speed must a baseball have as it leaves the bat (to the nearest tenth of a meter per second) if it is to go over the left field fence in Fenway park? At what angle should it be launched (to the nearest degree)? Your program detects the value of x at which the ball reaches y = 0. Therefore, consider that y = 0 it at the top of the fence, and the ball starts at 

y0 = – 10.3 m.
v = 41.2 m/s                                                                                                                                           units

 = 43.5°                                                                                                                                             units

4.   Coors stadium in Denver has more normal dimensions. There, it is 347 ft (106 m)to the fence down the left field line, and the fence is 8 ft high. However, the terminal velocity of a baseball at that altitude is 46 m/s rather than 42 m/s as it is at sea level, and Fenway park. Would a ball hit at the speed and angle that you calculated in part 3, clear the fence in Coors stadium? Consider that the top of the fence is 1.5 meters higher than the point from which the ball is launched. Whether or not the ball clears the fence, report the distance that the ball travels before it come down to the height of the top of the fence.


distance = 108 m = 354 ft                                                                                                                                            units


IT CLEARS THE FENCE

IT DOES NOT CLEAR THE FENCE

(Circle the correct answer.)


5.   Now go back to Fenway park. (i.e. re-set y0 and vt.) Consider that a 5 m/s wind is blowing out toward left field. What minimum speed must a baseball have as it leaves the bat (to the nearest tenth of a meter per second) if it is to go over the left field fence? At what angle should it be launched (to the nearest degree)?

v = 38.5 m/s                                                                                                                                           units

 = 44.3°                                                                                                                                             units

6.   Consider that a 5 m/s wind is blowing in from left field. What minimum speed must a baseball have as it leaves the bat (to the nearest tenth of a meter per second) if it is to go over the left field? At what angle should it be launched (to the nearest degree)?

v = 45.0 m/s                                                                                                                                           units

 = 40.1°                                                                                                                                             units

Turn the paper over. There is more on the back.

