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Polar Coordinates
In this section, we study polar coordinates and their relation to 
Cartesian  coordinatesnd.   



EXAMPLE 1: Find all the polar coordinates of the point





˝Polar Equations and Graphs   



EXAMPLE 3: Graph the sets of points whose polar coordinates  
satisfy  the following conditions.





˝Relating Polar and Cartesian Coordinates  











EXERCISES 11.1  
1. Which polar coordinate pairs label the same point?  

2. Plot the following points (given in polar coordinates). Then find all 
the polar coordinates of each point.  

3. Find the Cartesian coordinates of the following points (given in
polar coordinates). 

4. Graph the sets of points whose polar coordinates satisfy the 
equations and inequalities in Exercises 7–18.



5. Replace the polar equations in Exercises 23–38 by equivalent 
Cartesian equations.  

6. Replace the Cartesian equations in Exercises 49–56 by equivalent 
polar equations.  



Graphing in Polar Coordinates 
This section describes techniques for graphing equations in polar 

coordinates.

:



EXAMPLE 1: Graph the curve  r = 1 - cosθ. 



Table  1.4 explan  values of θ





EXERCISES 11.2
1. Identify the symmetries of the curves in Exercises. Then sketch
the curves.   

2. Graph of the curves in Exercises 13–16. What symmetries do these
curves have?   

3. Grapher Explorations 



Areas in Polar Coordinates
This section shows how to calculate areas of plane regions in polar 
coordinates.  
Area in the Plane
The region OTS in Figure 10.48 is bounded by the rays θ = a and θ = Ɓ 
and the curve r = ƒ(θ) . 













EXERCISES 11.3 
1. Find the areas of the regions in Exercises 1–2.  

2. Find the areas of the regions in Exercises 7–10.  

3.
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