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Conic Sections – Formula Sheet: 
The Circle: 
 

 

The Circle Equation: 
 

(𝑥 − 𝒉)2 + (𝑦 − 𝒌)2 = 𝒓2 
 
Center:  𝐶(𝒉, 𝒌) 
Radius:  𝒓 
 
Eccentricity: 

𝑒 = 0 
 
Area of a Circle: 

𝐴 = 𝜋𝑟2 
 

Domain: 
𝐷[ℎ − 𝑟, ℎ + 𝑟] 

 
Range: 

𝑅[𝑘 − 𝑟, 𝑘 + 𝑟] 

Circumference of a Circle: 
 

𝐶 = 2𝜋𝑟 
 
Diameter: 

𝑑 = 2𝑟 
 

 
 

The Semicircle: 
 

    
 
Equation: 
 

 
𝑦 = +√𝑟2 − (𝑥 − ℎ)2 + 𝑘 

 
𝑦 = −√𝑟2 − (𝑥 − ℎ)2 + 𝑘 

 
𝑥 = +√𝑟2 − (𝑦 − 𝑘)2 + ℎ 

 
𝑥 = −√𝑟2 − (𝑦 − 𝑘)2 + ℎ 

 
Domain: 

 
𝐷[ℎ − 𝑟, ℎ + 𝑟] 

 

 
𝐷[ℎ − 𝑟, ℎ + 𝑟] 

 
𝐷[ℎ, ℎ + 𝑟] 

 
𝐷[ℎ − 𝑟, ℎ] 

 
Range: 
 

 
𝑅[𝑘, 𝑘 + 𝑟] 

 
𝑅[𝑘 − 𝑟, 𝑘] 

 
𝑅[𝑘 − 𝑟, 𝑘 + 𝑟] 

 
𝑅[𝑘 − 𝑟, 𝑘 + 𝑟] 
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The Ellipse: 
Pythagorean Relationship: 
 

𝒄𝟐 = 𝒂𝟐 − 𝒃𝟐 
 
Eccentricity: 
 

𝒆 =
𝒄

𝒂
         0 < 𝑒 < 1 

 
Area: 

𝐴 = 𝜋𝒂𝒃 

Horizontal Major Axis: 
 

 

Vertical Major Axis: 

 
Equation: 

𝑎 > 𝑏     𝑎 > 𝑐 
 
Center:  𝑪(𝒉, 𝒌) 

 
(𝑥 − 𝒉)2

𝒂𝟐
+

(𝑦 − 𝒌)2

𝒃𝟐
= 1 

 

 
(𝑥 − 𝒉)2

𝒃𝟐
+

(𝑦 − 𝒌)2

𝒂𝟐
= 1 

 
The Foci: 𝐹(𝒉 ± 𝒄, 𝒌) 𝐹(𝒉, 𝒌 ± 𝒄) 

 
Major Vertices: 𝑉(𝒉 ± 𝒂, 𝒌) 𝑉(𝒉, 𝒌 ± 𝒂) 

 
Covertices: 𝑉(𝒉, 𝒌 ± 𝒃) 𝑉(𝒉 ± 𝒃, 𝒌) 

 
Focal Axis: 𝑦 = 𝑘 𝑥 = ℎ 

 
Length of Major Axis: 2𝑎 2𝑎 

 
Length of Minor Axis: 2𝑏 2𝑏 

 
Domain: 𝐷[ℎ − 𝑎, ℎ + 𝑎] 𝐷[ℎ − 𝑏, ℎ + 𝑏] 

 
Range: 𝑅[𝑘 − 𝑏, 𝑘 + 𝑏] 𝑅[𝑘 − 𝑎, 𝑘 + 𝑏] 

 
X-intercept(s): 
 
 

 

𝑥 = ±
𝑎

𝑏
√𝑏2 − 𝑘2 + ℎ 

 

𝑥 = ±
𝑏

𝑎
√𝑎2 − 𝑘2 + ℎ 

 
Y-intercept(s): 
 
 

 

𝑦 = ±
𝑏

𝑎
√𝑎2 − ℎ2 + 𝑘 

 

𝑦 = ±
𝑎

𝑏
√𝑏2 − ℎ2 + 𝑘 

 
Circumference: 
 

𝐶 ≈ 𝜋(𝑎 + 𝑏) 
 

 

𝐶 ≈
2𝜋√𝑎2 + 𝑏2

2 + 𝜋(𝑎 + 𝑏)

2
          𝐶 = 4 ∫ √𝑎2𝑐𝑜𝑠2𝜃 + 𝑏2𝑠𝑖𝑛2𝜃 𝑑𝜃

𝜋
2

0
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The Hyperbola: 
Pythagorean Relationship: 
 

𝒄𝟐 = 𝒂𝟐 + 𝒃𝟐 
 
Eccentricity: 
 

𝒆 =
𝒄

𝒂
         𝑒 > 1 

 
 

Horizontal Transverse Axis: 
 

 

Vertical Transverse Axis: 
 

 
Equation: 

𝑐 > 𝑎       𝑐 > 𝑏 
 
Center:  𝑪(𝒉, 𝒌) 
 

 
(𝑥 − 𝒉)2

𝒂𝟐
−

(𝑦 − 𝒌)2

𝒃𝟐
= 1 

 

 
(𝑦 − 𝒌)2

𝒂𝟐
−

(𝑥 − 𝒉)2

𝒃𝟐
= 1 

 

 
The Foci: 
 

 
𝐹(𝒉 ± 𝒄, 𝒌) 

 
𝐹(𝒉, 𝒌 ± 𝒄) 

 
 
Vertices: 
 

 
𝑉(𝒉 ± 𝒂, 𝒌) 

 
𝑉(𝒉, 𝒌 ± 𝒂) 

 
Focal Axis: 
 

 
𝑦 = 𝑘 

 
𝑥 = ℎ 

 
 
Asymptotes: 
 
 

 

𝑦 − 𝒌 = ±
𝒃

𝒂
(𝑥 − 𝒉) 

 

𝑦 − 𝒌 = ±
𝒂

𝒃
(𝑥 − 𝒉) 

 
Domain: 
 

 
𝐷(−∞, ℎ − 𝑎]𝑈[ℎ + 𝑎, ∞) 

 
𝐷(−∞, ∞) 

 
Range: 
 

 
𝑅(−∞, ∞) 

 
𝑅(−∞, 𝑘 − 𝑎]𝑈[𝑘 + 𝑎, ∞) 

 
X-intercept(s): 
 

 

𝑥 = ±
𝑎

𝑏
√𝑘2 + 𝑏2 + ℎ 

 

𝑥 = ±
𝑏

𝑎
√𝑘2 − 𝑎2 + ℎ 

 
 
Y-intercept(s): 
 

 

𝑦 = ±
𝑏

𝑎
√ℎ2 − 𝑎2 + 𝑘 

 

𝑦 = ±
𝑎

𝑏
√ℎ2 + 𝑏2 + 𝑘 
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The Parabola: 
Eccentricity: 
 

𝒆 = 1 
 
Vertex:  𝑉(𝒉, 𝒌) 
 
 
Length of Latus Rectum:  4𝒑 

Horizontal Axis of Symmetry: 

 

Vertical Axis of Symmetry: 

 
 
Equation: 
 

 
(𝑦 − 𝒌)2 = 4𝒑(𝑥 − 𝒉) 

 
(𝑥 − 𝒉)2 = 4𝒑(𝑦 − 𝒌) 

 
Focus: 
 

 
𝑭(𝒉 + 𝒑, 𝒌) 

 
𝑭(𝒉, 𝒌 + 𝒑) 

 
Directrix: 
 

 
𝑥 = 𝒉 − 𝒑 

 
𝑦 = 𝒌 − 𝒑 

 
Opens: 
 

 
Right:  𝑝 = + 
Left:  𝑝 = − 

 

 
Up:  𝑝 = + 

Down:  𝑝 = − 
 

Axis of Symmetry: 𝑦 = 𝑘 𝑥 = ℎ 
 
Domain: 

 
𝐷[ℎ, ∞) 𝑤ℎ𝑒𝑛 𝑝 = + 

𝐷(−∞, ℎ] 𝑤ℎ𝑒𝑛 𝑝 = − 
 

 
𝐷(−∞, ∞) 

 
Range: 
 

 
𝑅(−∞, ∞) 

 

 
𝑅[𝑘, ∞) 𝑤ℎ𝑒𝑛 𝑝 = + 

𝑅(−∞, 𝑘] 𝑤ℎ𝑒𝑛 𝑝 = − 
 

 
X-intercept(s): 
 

 

𝑥 =
𝑘2

4𝑝
+ ℎ 

 

 
𝑥 = ±√−4𝑝𝑘 + ℎ 

 
Y-intercept(s): 
 

 
𝑦 = ±√−4𝑝ℎ + 𝑘 

 

𝑦 =
ℎ2

4𝑝
+ 𝑘 

 
 
Endpoints of Latus Rectum: 
 

 
𝐸(ℎ + 𝑝, 𝑘 ± 2𝑝) 

 
𝐸(ℎ ± 2𝑝, 𝑘 + 𝑝) 

 


