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In[19]:= Plott^2  t^3 3, t, 0, 3, AxesLabel  "t in v_0g" , "y"
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Out[19]= Graphics
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Goldstein P 4.21: Plot of the 1st order deflection in y with the ball initially thrown straight up vertically.  Time is in units of v_0/g.  The ball reaches the top of its trajectory when t=v_0/g and it falls back down to the ground at t=2v_0/g.  The deflection is initially westward (-y) and it becomes eastward (+y) only after t>=3v_0/g.
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Note: In Case 1, v_y is non-zero (in fact still negative --> going westward) at the top of trajectory so that it continues to move westward as it comes back down while its v_y continues to decrease eventually going back to zero at ground level.  However, as a result, the trajectory still has a westward deflection.  In fact, it has its maximum westward deflection when it comes back to the ground (see above figure).
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In Case 2, the particle is dropped from REST with ALL its velocity components equal to zero.
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at top
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back to ground
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