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Exam I Sample Formula Sheet

Constants:

ke ≡ 1/4πεo = 8.98755× 10
9
N ·m2 · C−2

εo = 8.85× 10
−12

C
2
/N ·m2

e = 1.60218× 10
−19

C

me− = 9.10938× 10
−31

kg

mp+ = 1.67262× 10
−27

kg

Basic Equations:
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~Fnet = m~a Newton’s Second Law

~Fcentr = −
mv2
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r̂ Centripetal

Electric Force & Field:

~F12 = ke
q1q2

r2
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~E1 = ~F12/q2 = ke
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ΦE =

�
~E · d~A = 4πkeqencl =

qencl

εo

Electric Potential:

�
~E · d~l = 0

∆U = −W = −q

� B

A

~E · d~l q moved from A to B in ~E

∆V = VB − VA =
∆U

q
= −

� B

A

~E · d~l

constant E: ∆U = q∆V = −q|~E||∆~x| cos θ = −qEx∆x

Vpoint = ke
q

r

Upair of point charges = ke
q1q2

r12
= V1q2 = V2q1

Usystem = sum over unique pairs =
X

pairs ij

keqiqj

rij

Ufield =
1
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ρV dVol

V = ke

�
dq

r
continuous

Ex = −
dV

dx
→ ~E = −~∇V

Ohm:

∆V = IR

~J = σ~E

P = E · ∆t = I∆V = I
2
R =

[∆V ]2

R
power

Current:

I =

�
S

~J · d~A
uniform J−−−−−→ I =

dQ

dt
= nqAvd

J =
X

k

nkqkvk
uniform J−−−−−→ J =

I

A
= nqvd
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S

~J · d~A = −
d

dt

�
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ρ dVol

~vd =
qτ

m
~E τ = scattering time

ρ = 1/σ =
m

nq2τ

R =
%l

A

P = E · ∆t = I∆V power

Other:

“
~E2 − ~E1

”
· n̂ = 4πkeσ sheet of charge with σ

Fsheet =
σ

2
(E1 + E2)

Capacitors:

Qcapacitor = C∆V

Cparallel plate =
ε0A

d

Ucapacitor =
1

2
Q∆V =

Q2

2C
= C (∆V )

2

Ceq, par = C1 + C2 + C3 + · · ·

1/Ceq, series = 1/C1 + 1/C2 + 1/C3 + · · ·

Cwith dielectric = κCwithout κair = 1

Vectors:

|~F| =
q

F 2
x + F 2

y magnitude

θ = tan
−1

»
Fy

Fx

–
direction

d~l = dx x̂ + dy ŷ + dz ẑ

let ~a = ax x̂ + ay ŷ + az ẑ and ~b = bx x̂ + by ŷ + bz ẑ

~a · ~b =axbx + ayby + azbz =
nX

i=1

aibi = |~a||~b| cos θ

if ~a ⊥ ~b, then ~a · ~b = 0

Derived unit Symbol equivalent to

newton N kg·m/s2

joule J kg·m2/s2 = N·m
watt W J/s=m2·kg/s3

coulomb C A·s
V W/A = m2·kg/·s3·A
farad F C/V = A2·s4/m2·kg
ohm Ω V/A = m2·kg/s3·A2

electron volt eV 1.6× 10−19 J
- 1 N/C 1 V/m

Power Prefix Abbreviation

10−12 pico p
10−9 nano n
10−6 micro µ

10−3 milli m
10−2 centi c
103 kilo k
106 mega M
109 giga G
1012 tera T

1


