The angle is
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. The velocity of the ball is a constant 
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The time at which the x component is back at the origin is either 
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 if it is to bounce of both vertical walls an equal number of times.
Or 
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 if it bounces of the first vertical wall it reaches one more time than the other horizontal wall.  So in general t =
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Similarly the time for when the y component is back where it started is
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If it returns to its starting position, both components will reach there at one of these times, so equating the two:
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In the case where c and e are both zero, i.e. when it will return to its starting point at the same velocity it started with,
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 only needs to be written in the form
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Where q is some positive rational number.  This solution is independent of the starting position and gives us a huge number of 
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s that will work because tan
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 can be any rational multiple of 
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