


 
2. Given the Cartesian equation in terms of x and y, write the polar equation in terms of r and θ.    

Your equation should begin with “r =”  
a. x2 + y2 = x + y     
 r2 = rcos θ + rsin θ  
 r = cos θ + sin θ          
 
b.  
   
 
 
 
 
 
 c.  y = 3 − 2x    
  rsin θ =3 – 2rcos θ  
  rsin θ + 2rcos θ = 3 
 r(sin θ + 2rcos θ) = 3 

  r =   3
2cos sinθ θ+

        

                                  

3. Recall the area from θ = α to θ = β inside a polar graph is 21
2

r d
β

α
θ∫  

a. Find the exact area of the region inside one leaf of the 5-leaved rose r = 5cos 5θ 
You can use the FNINT command, but provide an exact area. 
 

Solve when r = 5cos 5θ  = 0.  
The smallest negative value is the solution to  

                                      5
2
πθ = − . 

Divide both sides by 5:  
10
πθ = −  

The smallest positive value is the solution to  

                                      5
2
πθ = . 

Divide both sides by 5:  
10
πθ =  

We can also solve this graphically.  

Sketch a cosine graph y = 5cos 5θ. There are 5 cycles in one interval of [0, 2π], so a first cycle happens on [0, 2
5
π ]. 

We can sketch one petal in the polar grapher if we set θmin =  
10
π

− and θ max = 
10
π . 
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Take square roots of both sides. 
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b. Set up the integral to calculate the area of the region inside the inner loop  
  of the limaçon 2 2sinr θ= − . Use the FNINT command to find the area 
 and approximate it the area to two decimal places.  
 To find the integration limits, find where 2 2sinr θ= − = 0  
  where 0 ≤ θ < 2π , since this will be where the inner loop starts and ends.  
  TIP: The dashed lines in the above graph are the  
  polar equations θ  = α  and θ  = β, where α  and β  are the lower  
  and upper limits of integration. You can enter these values in your polar  
  grapher as θmin and θmax to check that you have sketched only the inner loop. 
 Solve 2 2sinr θ= − = 0 graphically or algebraically.  
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3.   The arc length from θ = 0 to θ = 11 of a polar spiral r = 6θ2 is given by 
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Report the arc length correct to the nearest whole number. 
     You can use the FNINT command.  Round to the nearest whole number. 
 
  
 
 

   or     
 
 
 
 
 
 
 
 
 
 
 
 
 
 

21 ( 2 2sin )
2

θ− 0.14 

2sin 2

2sin
2

θ

θ

=

=

3,
4 4
π πθ =

4
π 3

4
π π 2π

2 2sin= −y x

x

26

12

θ

θ
θ

=

=

r
dr
d

2 2 2(6 ) (12 )θ θ+
11

0
2779θ ≈∫ d



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

 




