
Phys 2326 Equation Sheet

a · b = ab cos(θ) |a× b| = ab sin(θ)
Vsphere = 4

3πR
3 Vcylinder = πR2h

Asphere = 4πR2 Acylinder = 2πRh+ 2πR2

Ki + Ui = Kf + Uf K = 1
2mv

2

Fcent = mv2

r v2 = v20 + 2a∆x

Electrostatics

|F| = k|q1||q2|
r2

|E| = k|q|
r2

E = F/q E =
´ k dq

r2
r̂

ΦE =
´

E · dA
¸

E · dA = Qencl/ε0 E = −∇V
Uf − Ui = −Wi→f = −

´ f
i F · d` ∆V = ∆U/q0

Va − Vb =
´ b
a E · d` V =

´ k dq
r

V = kq
r (point charge) V = |E|d (parallel plates)

C = Q/V C0 = ε0A/d (parallel plates)
1
Ceq

=
∑

i
1
Ci

(series) Ceq =
∑

iCi (parallel)

U = Q2/2C = CV 2/2 = QV/2 uE = 1
2ε0E

2

C = κC0 ε = κε0
E = σ

ε

¸
E · dA =

Qencl,free

ε

k = 1
4πε0

= 8.99× 109 Nm2/C2 ε0 = 8.854× 10−12 C2/(Nm2) qe = 1.6× 10−19 C

Electrodynamics

I = dQ
dt J = I/A

I = nAvd|q| J = nqvd
ρ = |E|/|J| R = ρ`/A
V = IR P = IV = I2R = V 2/R
Req =

∑
iRi (series) 1

Req
=
∑

i
1
Ri

(parallel)∑
Iin =

∑
Iout

∑
V = 0

q = CE(1− e−t/(RC)) (charging RC circuit) q = Q0e
−t/(RC) (discharging RC circuit)

τ = RC (RC circuit) E = Vbat + Ir = IR+ Ir (batteries)
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Magnetism and Induction

F = qv ×B F = I`×B
R = mv

|q|B µ = IA

B = µ0
4π

qv×r̂
r2

dB = µ0
4π

Id`×r̂
r2¸

B · d` = µ0Iencl F = µ0I1I2L
2πr

B = µ0I
2πr (long straight wire) B = µ0NI

2a (center of N circular loops)

B = µ0nI (solenoid) B = µ0NI
2πR (toroidal solenoid)¸

B · dA = 0

ΦB =
´

B · dA εind = −NdΦB/dt =
¸

E · dl
ε = B`v ε = NBAω sin(ωt)

L = NΦB/i ε = −Ldi/dt
i = ε

R

(
1− e−t/τ

)
(RL circuit) τ = L/R (RL circuit)

ω =
√

1
LC (LC circuit) Imax = Qmax/

√
LC

U = 1
2LI

2 uB = 1
2µ0

B2

µ0 = 4π × 10−7 Tm/A

EM waves

E = Emax cos(kx− ωt) c2 = 1
µ0ε0

k = 2π/λ ω = 2πf v = fλ
E = cB S = 1

µ0
E×B

Emax =
√

2Erms I = Sav = P
A = 1

2ε0cE
2
max

c = 3.00× 108 m/s

Optics, Interference, and Diffraction
vn = c/n λn = λ/n
θr = θi n1 sin θ1 = n2 sin θ2
sin θc = n2/n1 tan θp = n2/n1
I = I0 cos2 θ (polarizer)
1
f = 1

do
+ 1

di
M = hi/ho = −di/do

f = ±R/2 (spherical mirrors) 1
f = (n− 1)

(
1
R1
− 1

R2

)
Double Slit maxima: d sin θ = mλ
Double Slit minima: d sin θ = (m+ 1

2)λ Single Slit minima: a sin θ = Mλ
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Thermodynamics

TF = 9
5TC + 32◦ TK = TC + 273.15

∆L = αL0∆T ∆V = βV0∆T F/A = −Y α∆T
Q = ±mL
Q = mc∆T Q = nCV ∆T (isochoric) Q = nCp∆T (isobaric)
P = dQ/dt P = kA(TH − TC)/L P = AeσT 4

pV = nRT = NkBT nR = NkB n=m/M
Ktrans = 3

2nRT Kave = 1
2m(v2)av = 3

2kBT vrms =
√

3RT/M

CV =

{
3R/2 monatomic
5R/2 diatomic

∆U = Q−W W =
´ Vf
Vo
pdV

W = p∆V (isobaric) W = nRT ln(V2/V1) (isothermal) W =
p0V0−pfVf

γ−1 (adiabatic)

pV γ =constant (adiabatic) pT γ−1 =constant (adiabatic)
γ = Cp/CV γ = 5

3(monatomic) γ = 7
5 (diatomic)

cyclic: |QH | = |W |+ |QC | e = W
QH

= 1− |QC |
|QH | e = 1− TC

TH
(Carnot)

∆S =
´ 2
1
dQ
T ∆S = ∆Q/T (isothermal)

R = 8.31 J/(mol K)=0.0821 L atm/mol K kB = 1.38× 10−23 J/(molecule K)
NA = 6.02× 1023 1 L = 1× 10−3 m3

σ = 5.67× 10−8 W/m2K4

For H2O:

Lv = 2.26× 106 J/kg Lf = 33.5× 104 J/kg
cwater = 4190 J/kg K csteam = 2010 J/kg K cice = 2090 J/kg K
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