
Constants:

NA = 6.022× 1023 things/mol

ke ≡ 1/4πεo = 8.98755× 109 N ·m2 ·C−2

εo = 8.85× 10−12 C2/N ·m2

e = 1.60218× 10−19 C

me = 9.10938× 10−31 kg

Quadratic formula:

0 = ax2 + bx2 + c =⇒ x =
−b±

√
b2 − 4ac

2a

Basic Equations:

~Fnet =
d~p

dt
= m~a Newton’s Second Law

~Fcentr = −
mv2

r
r̂ Centripetal

Vectors:

|~F | =
√

F2
x + F2

y magnitude θ = tan−1
[

Fy

Fx

]
direction

Current:

I =
∆Q

∆t
= nqAvd

J =
I

A
= nqvd

vd =
eτ

m
E τ = scattering time

ρ =
m

ne2τ

∆V =
ρl

A
I = RI

R =
∆V

I
=

ρl

A

P = E · ∆t = I∆V = I2R =
[∆V]2

R
power

Ohm:

∆V = IR

P = E · ∆t = I∆V = I2R =
[∆V]2

R
power

Electric Potential:

∆V = VB − VA =
∆PE

q

∆PE = q∆V = −q|~E ||∆~x | cosθ = −qEx∆x

↑ constant E field

Vpoint charge = ke
q

r

PEpair of point charges = ke
q1q2
r12

PEsystem = sum unique pairs =
∑

pairs ij

keqiqj

rij

−W = ∆PE = q(VB − VA)

Electric Force & Field

~F e,12 = q~E12 =
keq1q2

r212
r̂12

~E = ke
|q|

r2

ΦE = |~E |A cosθEA =
Qinside

ε0
Gauss

∆PE = −W = −q|~E ||∆~x | cosθ = −qEx∆x

↑ constant E field

Capacitors:

Qcapacitor = C∆V

Cparallel plate =
ε0A

d

Ecapacitor =
1

2
Q∆V =

Q2

2C
Ceq, par = C1 + C2

Ceq, series =
C1C2

C1 + C2

Cwith dielectric = κCwithout

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

- 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
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