
Math 266 Fifth Exam Review Notes 
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Polar Equations of Conics 
 
Focus at the pole 
= 1e  parabola 
<1e   ellipse 
> 1e  hyperbola 

 

                                                                 

                  
θ

=
−1 cos

der
e

                                                                 
θ

=
+1 cos

der
e

 

 

                          
                   

θ
=

−1 sin
der
e

                                                                     
θ

=
+1 sin

der
e

 

 
Parametric Equations 
       = = ≤ ≤( ), ( );x f t y g t a t b   

       =
dy dy dt
dx dx dt

                   
′

=
2

2

d y dy dt
dx dtdx

 

       ⎛ ⎞ ⎛ ⎞= +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠∫

2 2
b

a

dx dyL
dt dt

dt          length of a curve that does not intersect itself                                    

       π π
= =

= =

⎛ ⎞ ⎛ ⎞= = +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠∫ ∫

2 2

2 2 ( )
t b t b

t a t a

dx dyS yds g t dt
dt dt

 area of surface of revolution about x-axis 

       π π
= =

= =

⎛ ⎞ ⎛ ⎞= = +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠∫ ∫

2 2

2 2 ( )
t b t b

t a t a

dx dyS xds f t dt
dt dt

 area of surface of revolution about y-axis 

 
Polar Coordinates  ( )θ,r  
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Line                                                     Spiral                             Lemniscates 
 

                                             
                         θ = k                          θ=r                               θ=2 cos2r a                 θ=2 sin2r a  
Circles 

                                  
                                                 =r a θ= 2 cosr a                                 θ= 2 sinr a   
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Roses 
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