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SO414 Assignment 3 (40 points)






1. a) (5 pts) Write out the equation for shear stress and label each term.  
b) (5 pts) For the same gradient velocity, which would have a greater acceleration a parcel of water or a parcel of molasses?  Explain.  

2. (5 pts) Describe the requirements for incompressibility in the atmosphere, and then describe the requirements for incompressibility in the ocean.

3. (5 pts) Show that
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   are equivalent, where CF is Coriolis force and m is mass of the parcel (giving force per unit mass).
4.  (7 pts) A ball is given an initial horizontal impulse on an infinite, flat, frictionless surface at 30(N.

a) What force(s) act(s) on the ball after the impulse and why?
b) Describe the motion of the ball under these conditions and explain.
c) Will the velocity of the ball ever change during its path? Explain, remember the force(s) that is (are) acting on the ball from part a). 

d) Write the appropriate equations of motion for the scenario you’ve just described.  

5. While skiing at a latitude of 40(N, you jump off a ramp that faces north and become airborne.  Your initial velocity is 10 m/s parallel to the ski slope (42( incline) making contact 50 m down the slope.  
a) (10 pts) Calculate in centimeters to 3 significant figures your displacement due to the Coriolis force by the time you return to the slope.  Assume that the Coriolis force is constant during the jump at the initial value at lift off.  
b) (3 pts) If your initial velocity is 20 m/s, would the effect of the Coriolis force be larger or smaller – why?  You do not need to re-calculate to answer this.  
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