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SO414 Assignment 4 (40 points)
DUE 8 MAR 2010


1. (5 pts) A punter kicks a football a distance of 60 m on a field at 45N so it moves with a constant horizontal velocity of 15 m/s until it is caught.  Determine the lateral deflection of the ball from a straight line due to the Coriolis effect.  

2. a) (5 pts) Calculate the magnitude of g* (to 3 significant figures) at altitudes of 0, 100 and 1000 km above sea level at the equator.  Use G = 6.67x10-11 Nm2/kg2;         M = 5.97x1024 kg; and rEarth at Equator = 6.38x106 m 
b) (5 pts)  What do you notice about these calculated values of g*?
3. a) (4 pts) Write down the vertical component of the equation of motion in Spherical coordinates.  
b) (4 pts) Label each term (i.e. what does each term represent).  
c) (4 pts) Write the vertical component of the equation of motion in Cartesian coordinates.  
d) (4) Label each term.  
e) (4 pts) Discuss the difference between the two coordinate systems, to include why we use different coordinate systems and if there is an advantage of using one over the other. 

4. Define: 
a) (2 pts) f-plane 
b) (3 pts) β-plane.  Be sure to include appropriate equations for f in your definitions.

