Phase from Lissajous
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On p. 2 of the lissajous writeup, it shows  Vx = Vo sin ((t),  and Vy = Vo sin((t-(). From there it derives the phase difference as


( = sin-1 (V2/V1).

What if we had instead Vx = Vox sin ((t),  and Vy = Voy sin((t-(), where the signals had different amplitudes. Would the formula above still work? The answer is 'yes', and you are to fill in the details.
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We would get this straight line

if ( were zero. 
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This disgustingly awful shape is supposed

to be an ellipse, like the one on p.2.
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Follow the reasoning on p. 2, 

putting in the details and show that it is still true that ( = arcsin(V2/V1). The handout treats one of the points, where (t = (, but there are actually two points where the ellipse crosses the x-axis. Make an argument which lets you obtain V2 from the point discussed in the text. (A symmetry argument is the simplest, but you could work out something explicitly involving the other point.)

