
Physics 1B - Quiz 3 (12 Feb 2007)

Formulas for Electrostatics

The force on charge q1from charge q2 is 
 


F12  = ke

q1q2
r12
2 r̂12 , where the direction vector r̂12 points from q2 to

q1 and the proportionality constant is ke = 8.99x109 Nm2/C2.

Note that the permittivity of free space is ε0 ≡ 1
4πke

= 8.85x10-12 C2/(Nm2) = 8.85x10-12 A2s4/(kg m3).

Note that the unit of elemental electronic change is e- = -1.62x10-19C.

We note the Taylor’s expansion 1+ x( )n = 1 + nx + ⋅ ⋅ ⋅ ⋅ , which is useful when nx << 1.  For example,
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 for d << r.

The force on a test charge q0 induced by an electric field, denoted  

E , is 

 


F = q0


E .

Formulas for Fields and Potentials

The electric flux through a surface is Φe ≡  EA⊥
All  Surfaces
∑ = EAcosθ

All  Surfaces
∑ , where A⊥ = A  cosθ is the

component of the area whose normal lies parallel to the electric field..

Gauss’ Law relates the total flux through a closed surface to the total net charge enclosed by the surface,
i.e., Φe = 4 π ke QTotal.

The electric field produced by a point charge q at the origin, i.e., 
r  = 0, is 

 


E = ke

q
r2
r̂  where r̂ is the

radius vector in spherical coordinates.

The electric field produced by a line charge, with charge per unit length λ, is 
 


E = 2ke  

λ
r
 r̂ , where the

line is defined to lie along the ẑ  axis and r̂  is the radius vector in cylindrical coordinates.

The electric field produced by a surface charge, with charge per unit area σ, is 
 


E = 2πkeσ  n̂ , where the

surface lies in the x̂-ŷ plane and ẑ  corresponds to the normal to the x̂-ŷ plane in Cartesian coordinates.

Work-Energy Theorem: W = ΔKE + ΔPE

Electric potential: ΔV = -E Δx cos θ,  where ΔV = 
ΔPE
Q

V = ke
q
r

 a distance r away from a point charge q.

Formulas on Current, Resistance and Capacitance

Current: I = ΔQ
Δt






















