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Please answer each of the following. In each case, please show exactly how you arrived 
at your answer. (10 points each) 
 
1.  Thermal advection is written in vector form as .TV ∇⋅−

r
 If the wind is from the west 

at 10 km hr-1 and temperature decreases from southeast to northwest by 2 K per 100 km, 
please calculate the numerical value of .TV ∇⋅−

r
 Assume that the vertical velocity is 

zero. 
 
2.  On a regulation baseball diamond, the pitching rubber and home plate are separated by 
a distance of 19.85 m. If home plate is directly east of the pitching rubber, the baseball 
diamond is at 41° latitude, and Justin Verlander throws a pitch that travels the distance 
from the rubber to home plate in 0.42 s, by how much will the pitch be deflected 
horizontally as a result of Earth’s rotation? 
 
3.  The mean temperature in the layer between 75 and 50 kPa decreases eastward by 3 K 
per 100 km. If the 75-kPa geostrophic wind is from the southeast at 20 m s-1, what is the 
geostrophic wind speed and direction at 50 kPa? Let f = 10-4 s-1. 
 
4. The direction and speed that an airplane flies relative to the ground is affected by the 
wind.  With this fact in mind, consider an airplane that is flying a heading of 60° (i.e., the 
nose of the plane is pointed toward 60° to the east of north) at an air speed of 180 m s-1.  
Relative to the ground, the airplane is moving due east (90°) at 240 m s-1. If the plane is 
flying at constant pressure, what is the rate of change of its altitude (in meters per 
kilometer of horizontal distance) assuming that the pressure field does not change with 
time, the winds are geostrophic, and f = 10-4 s-1? 
 
 


