
PHYS 223 Formula Sheet

In showing work, these formulas may be used without derivation.

Fall 2011

FLUIDS

∆p = −ρg∆y

F = ρV g

Av = const

p+ 1
2ρv

2
+ ρgy = const

CIRCUITS

E =
q

κ�0A
E =

∆V

d

C = κ�0
A

d
i =

dq

dt

ELECTROMAGNETISM

�F = q �E + q�v × �B �F = i�L× �B

∆V = −
�

f

i

�E · d�s

�E = −
�
∂V

∂x
,
∂V

∂y
,
∂V

∂z

�
≡ −�∇V

d �E =
1

4π�0

dq

r3
�r d �B =

µ0

4π
i
d�s× �r

r3

�
�E · d �A =

qenc
�0

�
�B · d �A = 0

�
�E · d�s = −dΦB

dt

�
�B · d�s = µ0�0

dΦB

dt
+ µ0ienc

uE =
�0
2
E2 uB =

1

2µ0
B2

ELECTROMAGNETIC WAVES

c =
1

√
µ0�0

�S =
1

µ0

�E × �B

I =
P

4πr2

∆p =
∆U

c
pr = (1 to 2)

I

c

I = I0 cos
2 θ

n1 sin θ1 = n2 sin θ2

INTERFERENCE AND DIFFRACTION

d sin θ = nλ d sin θ =
�
n− 1

2

�
λ

I = 4I0 cos
2
�
1
2∆φ

�
∆φ =

2π

λ
d sin θ

a sin θ = mλ

a sin θ = 1.430297λ or 2.459024λ

I0 = Im

�
sinα

α

�2

α =
1
2φ =

π

λ
a sin θ

THERMODYNAMICS

∆L = Lα∆T ∆V = V β∆T

∆E = C∆T = cm∆T = cmn∆T

∆E = mLf

P =
A

R
(TH − TC) = kA

TH − TC

L

P = �σAT 4

pV = nRT = NkT

cV =
f

2
R Eavg =

f

2
kT

p ∝ 1

V γ
T ∝ V 1−γ p1−γ ∝ 1

T γ

vrms =

�
3RT

M

P (v) = 4π
� m

2πkT

�3/2
v2e−mv

2
/2kT

QUANTUM LIGHT

u (f) =
8πhf3

c3

�
1

ehf/kT − 1

�

λmaxT = 2.898× 10
−3

mK
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SPECIAL RELATIVITY

γ =
1�

1− β2

x�
= γ(x− vt) = γ(x− β ct)

y� = y z� = z

t� = γ
�
t− vx

c2

�
ct� = γ (ct− βx)

fobs =

�
1± β

1∓ β
f

u�
x
=

ux − v

1− (uxv/c2)

u�
y
=

uy

γ [1− (uxv/c2)]

∆s2 = ∆x2
+∆y2 +∆z2 − (c∆t)2

CONSTANTS

�0 = 8.85× 10
−12

C
2/Nm

2

µ0 = 4π × 10
−7

Tm/A

ρair ≈ 1.21 kg/m3

T3 = 273.16 K

σ = 5.6703× 10
−8

W/m2
K

4

R = 8.314 J/mol ·K k = 1.381× 10
−23

J/K

NA = 6.022× 10
23

mol
−1

1e = 1.602× 10
−19

C

1eV = 1.602× 10
−19

J

h = 6.626× 10
−34

J s = 4.136× 10
−15 eV s

hc = 1239.8 eV nm



PHYS 223 NOT on the Formula Sheet

To be memorized
Fall 2011

FLUIDS

p =
F

A
pg = pa − patm

∆p = const (Pascal’s principle)

MECHANICS

�
�F = m�a

�x = �x0 + �v0t+
1
2�at

2

�v = �v0 + �at

WAVES

v = λf

k =
2π

λ
f =

ω

2π
(Think of 2π as having units rad/cycle.)

ELECTROMAGNETISM, WITH WAVES

ΦE =

�
�E · d �A ΦB =

�
�B · d �A

�E = �Em sin (kx− ωt)

�B = �Bm sin (kx− ωt)

E = Bc

I =
P

A
I =

����Savg

��� = 1
2

����Smax

���

QUANTUM LIGHT

E = hf Kmax = hf − φ

SPECIAL RELATIVITY

β =
v

c
t = γtproper L =

Lproper

γ

THERMODYNAMICS

T [◦C] = T [K]− 273.15 K

Expansion coefficients: β = 3α

dW = p dV ∆E = Q−W

RT =

�
Ri (in series)

M = NAm R = NAk N = NAn

Kavg =
3

2
kT Eint = NEavg

cp = cV +R or cp = cV + k

γ =
cp
cV

=
f + 2

f
= 1 +

2

f

MATH

circle: C = 2πR A = πR2

sphere: A = 4πR2 V = 4
3πR

3

cylinder: A = 2π(RL+R2) V = πR2L

d

dx
(xn

) = nxn−1

d

dx
sin (kx) = k cos (kx)

d

dx
cos (kx) = −k sin (kx)

. . . and the corresponding integrals

ds = rdθ

�A · �B = AxBx +AzBz +AzBz = AB cos(θ)

| �A× �B| = AB sin(θ)

Right Hand Rule

P (x)dx = P (y)dy ⇒ P (y) = P (x(y))
dx(y)

dy

Binomial approx. (1± x)n ≈ 1± nx

CONSTANTS

c ≈ 3.00× 10
8
m/s

patm ≈ 100 kPa

ρwater = 1000 kg/m3


