Trigonometric Functions



Review of Prerequisites:



1.	The polar coordinate system describes the location of points in the plane in terms of the distance  r  that the point is from the pole (origin) and the angle  (  that a ray from the pole through the point makes with the polar axis, designating measurement in the counterclockwise direction as positive and the clockwise direction as negative.  The pair  [r,(]  represents the polar coordinates of the point.



2.	If a point in the plane has polar coordinates  [r,(]  and  rectangular coordinates  (x, y),  then  x2 + y2 = r2.



3.	The sine of  t,  sin t, is the ordinate of the point on the unit circle that is the image of the point  (1,0)  under a rotation of magnitude   t  about the origin.



4.	The cosine of  t,  cos t, is the abscissa of the point on the unit circle that is the image of the point  (1,0)  under a rotation of magnitude   t  about the origin.



5.	A function  f  is   periodic  if and only if there is a positive real number  k  such that            f (x + k) = f (x)  for all values of  x  in its domain.  The smallest positive value of  k  for which this equality is true is called the period of  f.



6.	The tangent of  t, tan t, is the ratio  �EMBED Equation���; the cotangent of  t, cot t = �EMBED Equation���;  the secant of  t, sec t = �EMBED Equation���; and the cosecant of  t, csc t = �EMBED Equation���.
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7.	The sine and cosine functions of an acute angle of a right triangle represent ratios of the lengths of the legs of the triangle to the length of the hypotenuse.  In particular, the sine of such an angle is the ratio of the length of the leg opposite the angle to the length of the hypotenuse.  The cosine of an acute angle is the ratio of the length of the leg adjacent to the angle to the length of the hypotenuse.





In the figure to the left, a coordinate system has been imposed with origin at the vertex of ABAC (the angle with measure t) and horizontal axis along the side determined by vertices  A  and  C.  A unit circle has been drawn.  



By definition,  sin t  and  cos t  represent the lengths of the vertical and horizontal sides of the smaller triangle (as labeled).  The hypotenuse of the smaller triangle has measure  1  since it is a radius of the unit circle.



	

Using similarity of the smaller triangle and � EMBED Equation  ���ABC, 



�EMBED Equation��� .



�8.	A subset  S  of the plane is symmetric with respect to the y-axis if and only if whenever the point  (x,y) belongs to   S,  then the point  (-x,y)  also belongs to  S.



Examples:

a.	S = {(x,y) |  y = 9 - x2 }  is symmetric with respect to the  y-axis since, as a consequence of the fact that  (-x)2 = x2, it follows that whenever  (x,y)  belongs to  S  (or  y = 9 - x2 ),   y = 9 - (-x)2   and   (-x,y)  also belongs to  S.  



b.	S = {(x,y) | x = 9 - y2 }  is not symmetric with respect to the  y-axis since, for example, (8,1) belongs to S (8 = 9 - 12 ), but (-8,1) does not 

	(-8 ( 9 - (-1)2  ).



9.	A subset  S  of the plane is symmetric with respect to the origin if and only if whenever the point  (x,y) belongs to   S,  then the point  (-x,-y)  also belongs to  S.



Examples:

a.	S = {(x,y) | x2 + 4y2 = 4}  is symmetric with respect to the  origin since, as a consequence of the facts that  (-x)2 = x2  and  (-y)2 = y2, it follows that whenever  (x,y)  belongs to  S  (or x2 + 4y2 = 4), (-x)2 + 4(-y)2 = 4  and  

	(-x,-y)  also belongs to  S.  



b.	S = {(x,y) | x + y2 = 9}  is not symmetric with respect to the origin since, for example,  (8,1)  belongs to S (8+12 = 9), but  (-2,-1) does not

	((-8)+(-1)2 ¹ 9).



10.	The following equations are true for any  t Î R, the set of real numbers.
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Objectives:

1.	To explore the graphs of the six trigonometric functions;

2.	To use technology to investigate graphs of functions using a polar coordinate system;

3.	To apply the trigonometric functions.



Materials:

1.	X(Plore) and a compatible computer
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