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Conic Sections in Polar Coordinates (7.5) 
 
Recall: Conic Sections in Rectangular Coordinates 
 
Circle 

(𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2 
 
Ellipse 

(𝑥 − ℎ)2

𝑎2
+
(𝑦 − 𝑘)2

𝑏2
= 1 

Or 
(𝑥 − ℎ)2

𝑏2
+
(𝑦 − 𝑘)2

𝑎2
= 1 

Hyperbola 
 

(𝑥 − ℎ)2

𝑎2
−
(𝑦 − 𝑘)2

𝑏2
= 1 

Or 
(𝑦 − 𝑘)2

𝑏2
−
(𝑥 − ℎ)2

𝑎2
= 1 

Parabola 
𝑦 − 𝑘 = ±4𝑎(𝑥 − ℎ)2 

Or 
𝑥 − ℎ = ±4𝑎(𝑦 − 𝑘)2 

 
In General form: 𝐴𝑥2 + 𝐵𝑦2 + 𝐶𝑥 + 𝐷𝑦 + 𝐸 = 0 
 
Circle : A and B the same size and same sign 
Ellipse: A and B different sizes, same sign 
Hyperbola: A and B, different signs 
Parabola: either A or B is zero (only one squared term) 
 
Focus: 𝑐 
Ellipse: 𝑏2 + 𝑐2 = 𝑎2 
Hyperbola: 𝑎2 + 𝑏2 = 𝑐2 
 

Eccentricity: 𝑒 =
𝑐

𝑎
 

Circle: 𝑐 = 0 → 𝑒 = 0 
Ellipse: 𝑎 > 𝑐 → 𝑒 ∈ (0,1) 
Parabola: 𝑎 = 𝑐 → 𝑒 = 1 
Hyperbola: 𝑐 > 𝑎 → 𝑒 ∈ (1,∞) 
 
Conics in Polar Form: 
 
Circle: 

𝑟 = 𝑎, 𝑟 = 2𝑎 cos𝜃 , 𝑟 = 2𝑎 sin 𝜃 



Ellipse/Hyperbola/Parabola: 
 

𝑟 =
𝑎

1 ± 𝑒 cos𝜃
, 𝑟 =

𝑎

1 ± 𝑒 sin𝜃
 

 
 

Graph 𝑟 =
2

1+cos𝜃
 

 

𝑟 =
1

1 − cos𝜃
 

 

𝑟 =
1

1 −
1
2 cos𝜃

 



 

𝑟 =
1

1 − 2 cos𝜃
 

 

𝑟 =
1

1 − 2 sin𝜃
 

 
 
 

𝑟 =
6

2 + 3 cos𝜃
 



 

𝑟 =
3

1 +
3
2 cos𝜃

 

 𝑒 =
3

2
, hyperbola. 

 
 


