· Part Two

Investigate graphs of the type y = sin Bx in a similar way.
I chose some real numbers of different types to be values of B, in order to analyze the effect B has on the standard y = sin x.  The graphs of one period of y = sin –x, y = sin 2x, and y = sin 5x are shown below.
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Observations: The range in each of the above graphs is [-1, 1].  The domain appears infinite.  Each function crosses the x-axis at different values, however.  The line represented by y = sin -x crosses the x-axis at multiples of 180 degrees; the line represented by y = sin 2x crosses the x-axis at multiples of 90 degrees; and the line represented by y = sin 5x crosses the x-axis at multiples of somewhere around 30 to 40 degrees.

The graphs of one period of y = sin 0.5x and y = sin (1/3)x may help to clarify the trend:
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Observations: As with the previous graphs, the range for each of the above functions is [-1, 1].  The domain appears to be infinite as well. The line represented by y = sin (1/3)x crosses the x-axis at multiples of 540 degrees and the line represented by y = sin (1/2)x crosses the x-axis at multiples of 360 degrees.

Based on my observations of graphs of the type y = sin Bx, I am able to form a few educated guesses on the relationship between B and the shape of the resultant graph.  In all of the cases I observed, the range was the same: [-1, 1] (this helps to confirm and is confirmed by my conjecture in Part One, because A was one in each case).  The domain was infinite in each case.  The only thing that changed was the period of each function.

The graph of y = sin 2x clearly crosses the x-axis at multiples of 90 degrees.   Its period consists of one “falling curve” (below the x-axis) and one “rising curve,” (above the x-axis) each taking up 90 degrees.  Therefore, its period is 180 degrees.  The graph of y = sin 0.5x, by contrast, clearly crosses the x-axis at multiples of 360 degrees.  Its period also consists of a falling curve and a rising curve of equal length, giving the function a period of 720 degrees.   

When these two functions are compared to y = sin x, a relationship becomes clear.  The graph of y = sin x crosses the x-axis at multiples of 180 degrees, giving it a period of 360 degrees.   This period is one-half of the period of y = sin 0.5x, and two times the period of y = sin 2x.  The value of B, therefore, appears to affect the period of a sine function inversely.  That is to say, the period of y = sin Bx is equal to the reciprocal of B times the period of a “standard” sine function (y = sin x), or 360 degrees.  The graph should cross the x-axis at multiples of one-half times this value.

To test my educated guess, it may be applied to the other functions I observed.  According to my theory, the graph of y = sin 5x should have the range [-1, 1] and a period equal to 1/5 times 360 degrees.  0.2 x 360 = 72.  A glance at the graph of the function confirms that the period is 72.  Similarly, the graph of y = sin (1/3)x should have a period equal to 3 times 360 degrees.  3 x 360 = 1080.  This value can also be easily confirmed.
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