Basic Trigonometric Functions
Putting “Trig Functions” in Recognizable terms:  Trig functions are ratios of the legs and hypotenuse of the right triangles used in the Pythagorean Theorem.  The basic trig functions are related to the reference angle (the given angle or its equivalent).
Putting “Trig Functions” in Conceptual terms:  If we look at a rectangular coordinate system and place an angle (θ) so that its vertex is located at the origin and the adjacent leg of the angle lies on the abscissa, the basic trigonometric functions of that angle are defined to be:

1) Sine – the ratio of the length of the leg opposite the reference angle divided by the length of the hypotenuse.

2) Cosine – the ratio of the length of the leg adjacent to the reference angle divided by the length of the hypotenuse.

3) Tangent – the ratio of the length of the leg opposite the reference angle divided by the length of the leg adjacent to the reference angle.

Putting “Trig Functions” in Mathematical terms:  The basic trig functions for an angle θ positioned as above are defined, then, to be:

1) sin θ = y/r

2) cos θ = x/r

3) tan θ = y/x

where x is the x coordinate of any point on the terminal side of the angle other than the origin, y is the y coordinate of that point, and r is the length of the line segment from the origin to that point.  (Remember from the Pythagorean Theorem that x 2 + y 2 = r 2 ).
Putting “Trig Functions” in Process terms:  Since the trig functions of an angle are defined to be the ratios above, and those ratios do not change based upon the position of the point (x,y) on the hypotenuse, the sine, cosine, and tangent are related to the angle θ  and not the (x,y) point chosen to calculate the ratios. 

Putting “Trig Functions” in Applicable terms:  Drive the bot along a [straight] line from the origin and stop it at irregular (random) time intervals.  Determine the coordinates of the bot’s location and calculate the definition ratios for sine, cosine, and tangent at several different points along the line (the hypotenuse of the right triangle formed by connecting the (x,y) point to the abscissa with a vertical line).
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