
Geometry Formulas 

Midpoint Formula 
(on a line with endpoints a and b) 

𝑀(
𝑎 + 𝑏

2
) 

Midpoint Formula 
(on a plane with endpoints (𝑥1, 𝑦1) and (𝑥2, 𝑦2) 

𝑀(
𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2
) 

Distance Formula 
(on a plane with endpoints (𝑥1, 𝑦1) and 
(𝑥2, 𝑦2) 

𝑑 = √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2 

Square 

𝑃 = 4𝑠 

𝐴 = 𝑠2 

Rectangle 

𝑃 = 2𝑏 + 2ℎ 

𝐴 = 𝑏ℎ 

Conditional Statements 

Conditional  𝑎 → 𝑏 

Converse  𝑏 → 𝑎 

Inverse   ~𝑎 → ~𝑏 

Contrapositive ~𝑏 → ~𝑎 

Triangle 

𝑃 = 𝑎 + 𝑏 + 𝑐 

𝐴 =
1

2
𝑏ℎ 

Circle 

𝐶 = 𝑑𝜋 

𝐶 = 2𝜋𝑟 

𝐴 = 𝜋𝑟2 

Triangle Angle-Sum Theorem 

𝑚∠A + m∠B + m∠C = 180° 

Properties of Congruence 

Reflexive Property ∠A ≅ ∠A 

Symmetric Property If ∠A ≅ ∠B, 
   then ∠B ≅ ∠A 

Transitive Property If ∠A ≅ ∠B 
   and ∠B ≅ ∠C, 
   then ∠A ≅ ∠C 

Triangle Exterior Angle Theorem 

𝑚∠1 = m∠2 + m∠3 

Slope 
(on a plane with endpoints (𝑥1, 𝑦1) and (𝑥2, 𝑦2) 

𝑚 =
𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
=

𝑦2 − 𝑦1

𝑥2 − 𝑥1
 

Polygon Angle-Sum Theorem 
Angle sum of a polygon is 

(𝑛 − 2)180  

n = number of sides/vertices 

Forms of Linear Equations 

𝑦 = 𝑚𝑥 + 𝑏 
𝑚 = 𝑠𝑙𝑜𝑝𝑒 𝑏 = 𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 
𝑚 = 𝑠𝑙𝑜𝑝𝑒 (𝑥1, 𝑦1) is a point on the line 

Corollary to the Polygon Angle-Sum Theorem 
One angle of a regular polygon is 

(𝑛 − 2)180

𝑛
 

n = number of sides/vertices 

Polygon Exterior Angle-Sum Theorem 

The sum of the exterior angles of a convex 
polygon is 360. 

Trapezoid Midsegment Theorem 

The midsegment of a trapezoid is the average 
of the bases. 

 

  



Geometry Formulas 

Pythagorean Theorem 

𝑙𝑒𝑔1
2 + 𝑙𝑒𝑔2

2 = ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒2 

𝑎2 + 𝑏2 = 𝑐2 

𝟒𝟓° − 𝟒𝟓° − 𝟗𝟎° Triangle Theorem 

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒 = 𝑙𝑒𝑔 ∙ √2 

Trigonometric Ratios 

Sine  sin(𝑎𝑛𝑔𝑙𝑒) =
𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑙𝑒𝑔

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
 

Cosine  cos(𝑎𝑛𝑔𝑙𝑒) =
𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑙𝑒𝑔

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
 

Tangent tan(𝑎𝑛𝑔𝑙𝑒) =
𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑙𝑒𝑔

𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑙𝑒𝑔
 

𝟑𝟎° − 𝟔𝟎° − 𝟗𝟎° Triangle Theorem 

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒 = 2 ∙ 𝑠ℎ𝑜𝑟𝑡 𝑙𝑒𝑔 

𝑙𝑜𝑛𝑔 𝑙𝑒𝑔 = 𝑠ℎ𝑜𝑟𝑡 𝑙𝑒𝑔 ∙ √3 

Rotations in the Coordinate Plane 

𝑟(90°,𝑂)(𝑥, 𝑦) = (−𝑦, 𝑥) 

𝑟(270°,𝑂)(𝑥, 𝑦) = (𝑦, −𝑥) 

𝑟(180°,𝑂)(𝑥, 𝑦) = (−𝑥, −𝑦) 

𝑟(360°,𝑂)(𝑥, 𝑦) = (𝑥, 𝑦) 

Parallelogram 

𝐴 = 𝑏ℎ 

Trapezoid 

𝐴 =
1

2
ℎ(𝑏1 + 𝑏2) 

Rhombus 

𝐴 =
1

2
𝑑1𝑑2 

Kite 

𝐴 =
1

2
𝑑1𝑑2 

Regular Polygon 

𝐴 =
1

2
𝑎𝑝 

Triangle (given SAS) 

𝐴 =
1

2
𝑠𝑖𝑑𝑒1 ∙ 𝑠𝑖𝑑𝑒2 ∙ sin(𝑖𝑛𝑐𝑙𝑢𝑑𝑒𝑑 𝑎𝑛𝑔𝑙𝑒) 

Arc Length 

𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 arc =
𝑎𝑟𝑐 𝑚𝑒𝑎𝑠𝑢𝑟𝑒

360
∙ 𝑑𝜋 

Area of a Sector 

𝑆𝑒𝑐𝑡𝑜𝑟 𝐴𝑟𝑒𝑎 =
𝑎𝑟𝑐 𝑚𝑒𝑎𝑠𝑢𝑟𝑒

360
∙ 𝜋𝑟2 

Area of a Segment 

𝑆𝑒𝑐𝑡𝑜𝑟 𝐴𝑟𝑒𝑎 − 𝑇𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝐴𝑟𝑒𝑎 = 𝑆𝑒𝑔𝑚𝑒𝑛𝑡 𝐴𝑟𝑒𝑎 

Euler’s Formula 

𝐹 + 𝑉 = 𝐸 + 2 

Density 

𝐷 =
𝑚

𝑉
 

Cylinder 

𝐿𝐴 = 𝜋𝑑ℎ 
𝑆𝐴 = 𝜋𝑑ℎ + 2𝜋𝑟2 
𝑉 = 𝜋𝑟2ℎ 

Pyramid 

𝐿𝐴 =
1

2
𝑝𝑙 

𝑆𝐴 =
1

2
𝑝𝑙 + 𝐵 

𝑉 =
1

3
𝐵ℎ 

Cone 

𝐿𝐴 = 𝜋𝑟𝑙 
𝑆𝐴 = 𝜋𝑟𝑙 + 𝜋𝑟2 

𝑉 =
1

3
𝜋𝑟2ℎ 

Sphere 

𝑆𝐴 = 4𝜋𝑟2 

𝑉 =
4

3
𝜋𝑟3 

Equation of a Circle 
(h,k) is the center of the circle 

(𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2 

 


