· Part Five

How is the graph of y = cosx linked to the graph of y = sinx?
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The graph of one period of the function y = cos x, with x values in degrees:

Observations: The function y = cos x, like 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, too, is periodic.  The graph crosses the x-axis at –90 degrees, 90 degrees, 270 degrees, etc.

While, at first glance, the cosine curve seems to have little similarity to the sine curve, one must remember that the function is periodic, and therefore this pattern is extended in both directions into infinity.  Comparing more than one period of the functions y = sin x and y = cos x may help clarify the relationship between the two functions.
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These two functions seem very similar.  A pattern may arise when I compare y = cos x values to y = sin x values in a data table.

X (deg)
0
45
90
135
180
225
270
315
360

Cos x
1
(√2)/2
0
-(√2)/2
-1
-(√2)/2
0
(√2)/2
1

Sin x
0
(√2)/2
1
(√2)/2
0
-(√2)/2
-1
-(√2)/2
0

The two functions are linked in that they contain the same set of y-values and x-values, but matched differently.  The points are different, but there is clearly a relationship between the functions.

What is the relationship between these functions?
The relationship between the two functions seems to be similar to the “offset” relationship of Part Three.  When x is zero, cos x equals 1 and sin x equals 0.  Just 90 degrees later, the values are reversed: cos x equals 0 and sin x is 1.  According to the data table and the comparison graph, the graph of y = cos x is simply the graph of y = sin x with an “offset” of 90 degrees.   The cosine curve is, essentially, equal to the curve represented by y = sin (x+90).

We can test this theory quickly, by substituting a random number for x:

cos x ?=? sin (x + 90)

cos 34.5 ≈ 0.824126

sin (34.5 + 90) = sin 124.5 ≈ 0.824126 

(cos x = sin (x + 90)
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