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Spring 2019

Homework #6

Solutions

1)
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The sheet of ice is flat which means the only reason the puck moves is because it has been given a push.  Since the ice is frictionless, the puck will always have the same speed as it does just after the push is given to it.  The only force that is acting on the puck after the push is the Coriolis force (COR).  Since this experiment is occurring in the Southern Hemisphere, the Coriolis force will pull the puck to the left at right angles for as long as the puck is moving.  The result of this constant pull to the left is that the puck will, over time, complete a circular path known as the inertia circle.  The drawing below may help demonstrate.

2) Recall that the surface wind (which is influenced by friction) must blow across the isobars at some slight angle from High to Low pressure.  If a surface wind is blowing from the SE, as depicted below (Vsfc) , then lower pressure has to be located to the north
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as shown.  The wind at cloud level (well above the surface, Vcld) is free of the influence of friction and so a geostrophic balance may be met at that level.  If that wind is blowing from east to west and lower pressure is to the north, that means the COR force must be acting to the LEFT of the moving air parcel.  In that case, your friend is in the Southern Hemisphere.
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3)



Only the pressure gradient force (PGF) can make initially motionless air begin to move.  Thus, it is the force responsible for creating the winds.  In order for the winds to be strong, a large pressure gradient force is required.  The pressure gradient is defined as the ratio of  


(Pressure difference between two stations) / (Distance between the stations)

Thus, the windy day in question had to be characterized by large differences in sea-level pressure from station to station in the area.  The correct answer is (b).

4)



Geostrophic flow is the result of a balance between the pressure gradient force (PGF) and the Coriolis force (COR).  If the winds well above the surface of the Earth are nearly in geostrophic balance, then a considerable Coriolis force must be acting on the Earth.  The Coriolis force is a result of the rotation of the Earth on its axis.  Thus, the fact that the winds above the surface are nearly geostrophic is proof that the Earth rotates on its axis.

