· Part Three

Investigate the family of curves y = sin (x+C).
I chose some real numbers of differing types to use as values for C, in order to best discover the effect C has on the standard y = sin x.  The graphs of one period of y = sin (x+-1), y = sin (x+-3), y = sin (x+2), y = sin (x+45), and y = sin (x+0.5) are shown below.
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Observations:  The graphs of y = sin (x+-1) and y = sin (x+-3) are very similar.  The ranges of y = sin (x+-1) and y = sin (x+-3) are the same as the range of y = sin x (namely, [-1, 1]).  The length of the period also appears to be the same (360 degrees).  However, the period is “offset:” y = sin x crosses the x-axis at multiples of 180 degrees, whereas y = sin (x+-1) crosses at approximately multiples of 180 degrees, plus one (meaning, -179 degrees, 1 degree, 181 degrees, etc.).  The graph of y = sin (x+-3) crosses the x-axis at approximately multiples of 180 degrees, plus two. 
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 Observations:  As with the previous graphs, between y = sin (x+2), y = sin (x+0.5) and y = sin x is the “offset” of the period.  The same is true of y = sin (x+45), only the offset is significantly larger.

Some conclusions can be drawn from these observations about the relationship between y = sin (x+C) and the appearance of its graph.   C does not appear to affect the graph’s range or domain, nor does it affect the length of the period.  It does, however, affect the “offset” of the period; that is, when the period “begins” and “ends.”

We can see that a small value of C has a very limited effect on the graph of the sine function.   The periods of functions like y = sin (x+2) and y = sin (x+-3) are only offset by a few degrees.  The graph of y = sin (x+45), however, is drastically offset.  This leads me to believe that C directly relates to the periodic “offset” of the function. In order to produce y = 0 for y = sin (x+C), x must be consistently different, and depends on the value of C.  Perhaps the best way to show this situation is through a data table:

Function:
X
sin (x+C)

y = sin x
0 = 0 – C = 0 – 0
0

y = sin (x+-1)
1 = 0 – (-1)
0 = sin 0

y = sin (x+-3)
3 = 0 – (-3)
0 = sin 0

y = sin (x+0.5)
-0.5 = 0 – 0.5
0 = sin 0

y = sin (x+2)
-2 = 0 – 2
0 = sin 0

y = sin (x+45)
-45 = 0 – 2
0 = sin 0


0 = 45 – C = 45 – 45 
(√2)/2 = sin 45


45 = 90 – C = 90 – 45
0 = sin 90


315 = 360 – 45
0 = sin 360

With C, the sine curve includes the point (-C, 0). Without C, the sine curve includes the point (0, 0) – which is logical considering the “C” of y = sin x is 0. The equation y = sin (x+C) is equal to the sine of n (any real number) when x is equal to n minus C.  The graph of any function that can be represented by y = sin (x+C) is the same as the graph of the standard y = sin x, only the period is “offset” by C degrees.
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