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Constants: 

𝑒 = 1.6 × 10−19𝐶; 𝜖0 = 8.85 × 10−12 𝐶2 𝑁𝑚2⁄ 𝑘 =
1

4𝜋𝜖0
= 9.0 × 109𝑁 ⋅ 𝑚2 𝐶2⁄  

Unit conversion: 

𝑒𝑉 = 1.6 × 10−19𝐽 

Formulas 

• 𝐹⃗ = 𝑘
𝑞1𝑞2

𝑟2
𝑟̂; 𝐸⃗⃗ = 𝑘

𝑞1

𝑟2
𝑟̂ Coulomb's Law 

• 𝜏 = 𝑝⃗ × 𝐸⃗⃗; 𝑈 = −𝑝⃗ ⋅ 𝐸⃗⃗ Torque and potential energy of an electric dipole in electric 

field. 

• 𝛷𝐸 = ∮ 𝐸⃗⃗ ⋅ 𝑑𝐴 =
𝑄𝑒𝑛𝑐𝑙

𝜖0
 Gauss's Law 

• 𝑉 =
1

4𝜋𝜖0

𝑞

𝑟
   Electric potential due to a point charge 

• 𝐶 =
𝑄

𝑉
    Capacitance 

• 𝐶𝑒𝑞 = 𝐶1 + 𝐶2   Equivalent capacitance of two parallel connected capacitors 

• 
1

𝐶𝑒𝑞
=

1

𝐶1
+

1

𝐶2
   Equivalent capacitance of two series connected capacitors 

• 𝑈 =
1

2
𝑄𝑉   Energy stored in capacitor 

• 𝐾 =
𝜀

𝜀0
    Dielectric constant of a material. 

• Relationships among 𝐹⃗, 𝐸⃗⃗, 𝑈, and 𝑉 

 

 

 


