Investigating the Graphs of Sine Functions

· Part One

Look at the graph of y = sin x.
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The graph of one period of the function y = sin x, with x values in degrees:

Observations: The function y = sin x has an infinite domain (it extends forever in the positive and negative x directions) and a range of [-1, 1] or –1 ≤ y ≤ 1.  It is periodic, meaning that this one section of graph is repeated over and over again, into infinity.  The graph crosses the x-axis at multiples of 180 degrees.

Compare the graphs of  y = 2 sin x ; y = ⅓ sin x ; y = 5 sin x.
One period of the functions y = 2 sin x, y = ⅓ sin x, and y = 5 sin x is graphed below:
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Observations: The domain of all of the above functions seems to be infinite. The graphs cross the x-axis at multiples of 180 degrees.  The range of y = 2 sin x is [-2, 2]; the range of y = 1/3 sin x is [-1/3, 1/3]; and the range of y = 5 sin x is [-5, 5].

Investigate other graphs of the type y = A sin x.
One period of the functions y = 3 sin x, y = 4 sin x, y = ½ sin x, and y = -sin x is graphed below:
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How does the shape of the graph vary as A varies?
Express your conjecture in terms of 

(a) transformation(s) of the standard curve y = sin x

(b) characteristic(s) of the wave form

Based on my observations of the above graphs, I believe that A determines the “height” of the graph; that is, the range of y-values which the function periodically fluctuates through.  The higher the value of A, the higher the “peaks” and “lows” of the function.  If A is greater than one, then the graph of y = A sin x will travel higher than the peaks and lower than lows the graph of y = sin x, and vice versa if when A is less than one.  The range (the maximum and minimum y-values) of y = A sin x is [-A, A] when A is positive, and [A, -A] when A is negative.  

The “width” of the graph, or its period, does not seem to be affected by A.  In all of the above examples, the graph crosses the x-axis at multiples of 180 degrees (-180, 0, 180, 360, etc.), and the range is always infinite.  In every case, the graphs included the points (0, 0), (180, 0) and (360, 0).

These theories are supported when the graph of y = sin x is analyzed.  For this equation, my theories would indicate that (a) the range of the function is [-A, A] – in this case, [-1, 1],  (b) the domain is infinite, and (c) the graph crosses the x-axis at multiples of 180 degrees, including the point (0, 0), (180, 0) and (360, 0).  Each of these is true.
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