3g - Graphs of the other trig functions
Objectives:
The goals of the unit are that you will be able to:
· Graph tangent, cotangent, secant, and cosecant
· Understand the shapes of the graphs and how they relate to the definitions of the functions
Textbook Sections (OpenStax Precalculus):
Section 6.2: Graphs of the Other Trigonometric Functions – we will only cover the graphs of the basic functions, not variations of them
The graphs of tangent and cotangent
1. In this problem, we will graph the tangent function. 
a.  First, we will plot some points.  Complete the following tables of values of the tangent function.  Don’t use a calculator except for the two involving .0001.
	

	


	

	

	

	

	


	


	
	

	
	
	
	



	

	

	

	

	

	


	


	
	
	
	
	



b. Notice that  is just a tiny bit less than   Using a calculator, compute the tangent of a few values that are even closer to , but still less than it.  What do you think is happening to the graph as x gets close to ?  What sort of graphical feature is occurring at 



c. Sketch a graph of  on the interval  by first plotting the points you found.  You can use the given axes.  We will fill in the rest shortly. 
[image: C:\Users\rachel.epstein\Georgia College\Marcela Chiorescu - Precalculus - Things to do\Rachel's course notes\Images\longaxes.jpg]
d. The period of the tangent function isn’t   Recall that the tangent is , where (x,y) is a point on the terminal side of the angle, so the tangent is the slope of the terminal side of the angle in standard position.  Note the slope of a ray in Quadrant III is exactly the same as the slope of a ray in Quadrant I.  Similary for Quadrants II and IV.  With that in mind, what is the period of the tangent function?  Add two periods to your graph above.



e. List all of the asymptotes of 


2. It is true that Using that information and your graph of , plot the graph of  on the interval . (The fact mentioned can be proven from a cofunction identity and even/odd identity, but you don’t need to prove it.)
Graphs of secant and cosecant
3. [bookmark: _GoBack]Next, we will look at the graph of . Recall that .
a. First, graph  on the interval .  (Note this is one period.) Make the y-axis range between  and 3 so that we can add more to the graph above and below the graph of cosine.










b. Looking at your graph of , determine which values of x satisfy  and . Plot them on your graph above.

c. Again looking at , determine where  is undefined.  These are the places the graph has vertical asymptotes. Lightly draw these as vertical lines on the graph above.



d. Now, we want to roughly draw in the rest of the graph.   Notice that the point (0,1) is on your graph and there are two asymptotes to the left and right.  Draw a U-shape so that (0,1) is the lowest value and the sides approach the asymptotes.  At , do the same with an upside-down U.  You can check on a calculator or computer that your graph is roughly the right shape.  

e. Redraw the graph of  without the underlying graph of , this time from -2π to 2π.  The period of secant is the same as that of cosine.  


4. Now draw  and use it to draw the graph of , which is also made up of U-shapes above and below the graph of 

Domains and ranges
5. Now that we have seen the graphs of all six trig functions, we can more easily see what their domains and ranges are.  Use this space to write the domains and ranges, in radians, of all six trig functions.  (We already saw them all previously, but they are important and looking at the graphs is helpful.)
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