Activity 1:	Rectangular Graphs





1.	Use X(Plore) to graph the functions  f (x) = sin x  and  g(x) = csc x.  Sketch and label the graphs on the two sets of axes below.  (Use  grid(pi/4,.5).)
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a.	Express  csc x  in terms of  sin x .











b.	List the zeros of   f (x) = sin x :














c.	What are the domain and range of each of the two functions?





dom f = _______________		dom g = ____________________________





ran f = _______________		ran g = _______________





d.	Is either graph symmetric with respect to the  y-axis?  origin?  Write equations that justify each of your conclusions. 



































e.	Is either function periodic?  Explain in each case, using the definition of periodic function.









































2.	Use X(Plore) to graph the functions  f (x) = cos x  and  g(x) = sec x.  Sketch and label the graphs on the axes below.
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a.	Express  sec x  in terms of  cos x .











b.	List the zeros of  f (x) = cos x :











c.	What are the domain and range of each of the two functions?





dom f = _______________		dom g = ____________________________





ran f = _______________		ran g = _______________








d.	Is either graph symmetric with respect to the  y-axis?  origin?  Write equations that justify each of your conclusions. 
































e.	Is either function periodic?  Explain in each case, using the definition of periodic function.





























3.	Discuss the relationship between the graph of  y = sin x  and the domain and range  of        y = csc x .  In particular, discuss the relationship between the values of  sin x  and  the domain and range of   y = csc x .





























4.	Compare the graphs of  y = sec(x - (/2)  and  y = csc x .  Describe their relationship in words. Finally, write an equation that describes the relationship.  Explain why this equation must be true using a corresponding property of the sine and cosine functions.





























5.	Compare the graphs of  y = sec(x + (/2)  and  y = csc x .  Describe their relationship in words. Finally, write an equation that describes the relationship.  Explain why this equation must be true using a corresponding property of the sine and cosine functions.






































6.	Use X(Plore) to graph the functions  f (x) = tan x  and  g(x) = cot x.  Sketch and label the graphs on the axes below.
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a.	List several values of  x  in the interval  [-2(,2(]  for which there do not appear to be corresponding values of  f (x) = tan x :

















List several values of  x  in the interval  [-2(,2(]  for which there do not appear to be corresponding values of  g(x) = cot x :




















b.	What are the domain and range of each of the two functions?





dom f = 		











ran f = 











dom g =











ran g = 











c.	Superimpose the graphs of  y = sin x  and  y = cos x .





Discuss the relationship between the values of the sine and cosine functions (referring to their graphs) and the domain and range of the tangent function.
































d.	Compare the graphs of  y = tan((/2 - x)  and  y = cot x.  What do you observe?   Write an equation that describes the relationship.  Explain why this equation must be true using a corresponding property of the sine and cosine functions.






































e.	What is the period of the tangent function?  the cotangent function?  Explain how you made these determinations using the definition of periodic function.
































f.	Using the unit circle diagram below, what are the coordinates of  Q  in terms of the coordinates of  P?











What are the coordinates of  Q  in terms of the central angle having as its terminal side the ray from the origin through Q  and the positive  x-axis as its initial side?
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Explain how you might use the unit circle diagram, the properties of the sine and cosine function, and the definition of the tangent function in terms of sine and cosine to verify mathematically that the period of the tangent function is the value you gave in (e).
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