Polar Coordinates Example
SCRIPT
To sketch the graph of 
[image: image1.wmf]r

q

=

, we should find some ordered pairs that satisfy the function.  Since this function involves polar coordinates, we are looking for pairs of the form 
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.  (Notice that this convention for the polar ordered pair puts the output variable first and the input variable second.)  
Let’s construct a table of values for 
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 by choosing values for 
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 and finding the corresponding values of  r.
Let’s start with 
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If 
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 then, since 
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, we see that  r  also equals 0. (pause)  This gives us the ordered pair 
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0,0

. (pause)  Let’s plot this ordered pair on the polar coordinate plane below.
Now let’s choose another value for 
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 to find another ordered pair on the graph of 
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If 
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 then, since 
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, we see that  r  also equals 
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 (pause) which is approximately 0.79. (pause)  This gives us the ordered pair 
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. (pause) Let’s plot this ordered pair on the polar coordinate plane below (pause) and connect with the point we’ve already plotted.

Now let’s choose another value for 
[image: image17.wmf]q

:

[image: image18.wmf]2

p

q

=

:
If 
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 then, since 
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,  r  also equals 
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 (pause) which is approximately 1.57. (pause)  This gives us the ordered pair 
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1.57,
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 (pause) that we can plot on the polar coordinate plane below (pause) and connect with what we’ve already graphed.
Now let’s choose another value for 
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If 
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 then,  r  also equals 
[image: image26.wmf]3

4

p

 (pause) which is approximately 2.36. (pause)  This gives us the ordered pair 
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 (pause) that we can plot on the polar coordinate plane below (pause) and connect with what we’ve already graphed.

We can continue to choose values for 
[image: image28.wmf]q

:, and then find the corresponding values for  r  , and then plot the ordered pair 
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 on the polar coordinate plane, and connect our points to obtain a graph of 
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Now we can plot the ordered pairs we found in the third row of the table above on the polar coordinate plane in Figure ? below.
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	Some points on the graph of 
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Now we can connect the dots to obtain a graph of 
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	The graph of 
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Although we’ve already graphed 
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 by hand, it is important to learn how to graph such functions on your graphing calculator.
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CLICK HERE  to see 
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 graphed on the TI-89 calculator.  
Since the function 
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 involves polar coordinates, the first thing we need to do is to make sure that our calculator is in polar mode.  To change the “mode” of the calculator, press “MODE”.  Notice that the first choice in the menu concerns functions.  If you press the right-arrow, you can see the different choices.  Of course, we want polar.  So use the down-arrow to get to polar and press “ENTER” to select this mode, and then press “ENTER” again to save this selection.
We also need to decide if we want to use radians or degrees.  Although we can use degrees, radians are recommended.  My calculator is already in radian mode, but if yours isn’t, you should change the mode to radians.

Now that our calculator is in the correct mode, we can graph 
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.  As we always do when we graph functions on our calculator, we need to press “y =”, i.e., we need to press “diamond” and then “F1”.  Notice that the window looks different now since we are in polar mode.  If you look at the bottom of the screen, you see 
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, showing that the calculator is expecting use to define our outputs  r  in terms of the input 
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 rather than the usual rectangular coordinates  x  and  y.
Let’s input our function into  r1.  To do this, we need to press “ENTER” to get our cursor to the bottom of the screen, and then type the rule for the function.  Our rule is very simple here.  All we need to do is to find the 
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 symbol, which is above the “carrot” symbol, so we need to press diamond” and then “^”.

Before we look at our graph, let’s check our graphing window by pressing “2nd” and then “F2”.  This screen has more information now that we’re graphing in polar mode.  The first three choices concern our input variable 
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.  In this case, let’s take our minimum 
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 value to be 0 and our maximum 
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value to be 
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 so that we get more than one rotation around the circle.  The 
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step tells the calculator how often to plot points.  The smaller the 
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step, the more refined the graph will be, but the longer it will take to graph and more battery power that will get used up.  A good choice is 0.1 for the 
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step, but I encourage you to experiment with different values.  The next four choices concern the size of the graphing window.  In this case, using the standard window of –10 to 10 for both  x  and  y  works well.
Now that we’ve chosen our window, we can finally look at our graph by pressing “diamond” and then “F3”.  Notice that this graph is the same graph that we obtained when we graphed 
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 by hand, but it seems stretched horizontally.  To get a “square” graph, we can press  “ZOOM” (i.e., “F2”) and select  “5: ZoomSqr”.
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