Physics 123 Formula Sheet
(2 Feb 2026 version)

Constants & Conversion Factors
2=9.8 m/s’

G =6.67 x 107" N-m%*/kg?
ks=1.381 x 102 J/K

N;4=6.022 x 107
R=kpNy=28.314 J/mol'K
c=5.67 x 10°® W/m>K*
c=3x10%m/s

Metectron = 9-11 x 107" kg

1 inch=2.54 cm

1 m®=1000L

1 atm =1.013 x 10° Pa = 14.7 psi
1eV=1.602x10"1°]7J

Tp = 2T¢ + 32

Te =5 (T = 32)

Materials Parameters

Pwater: 1000 kg/m?

Pair: 1.29 kg/m3 (at 0°C, 1 atm)

Parum: 2700 kg/m?

Agium: 24 x 10 /°C

Acopper: 17 x 10 /°C

Qgpeer: 11 x 107 /°C

Cwater: 4186 J/kg-°C

Cice: 2090 J/kg-°C

Csteam: 2010 J/kg-°C

Catum: 900 J/kg-°C

Ccopper: 387 J/kg-°C

Lieit water: 3-33 x 10° J/kg

Lpoitwater: 2.26 x 10° J/kg

Lboil,liquid nitrogen: 1.98 x 105 J/kg

kn arum: 238 J/s:m-°C

kin copper: 397 J/sm-°C

Vsound,air: 343 m/s (at 20°C)

Nyater = 1.33 (unless otherwise specified)
Ngiass = 1.5 (unless otherwise specified)
Ngir = 1.0 (unless otherwise specified)

Misc. Math
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4
— 3
Vsphere - ET[R

1+x)"=1+nx

Fluids & Thermodynamics
P =Py, + pg (depth)
B = weight of displaced fluid
A,v; = A,v, (if incompressible)
1 1
Py +-pvi + pghy = P, +5pvi + pgh,
AL = aLoAT,AV = BVoAT; B = 3a
PV =nRT = NkgT (ideal gas)
KEq e = ngT (translational only)
m/kg = M/R (M = molar mass)
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Vaverage = fo vf(v)dv = ’ﬁ
© k

Urms = \/fo v2f(v)dv = \/%

Mean free path: £ =

1

V2nd?n

Ave time between collisions: T = £/vg,4
_ kepAAT _ AAT

Peona = L R ;R = L[k

Prqq = edAT*

Q = mcAT

#dof,,ono = 3; #dofy, = 5 (at room temp)
Egne = =5 NksT = “2nRT

Q = nCAT

C, = (#dof)R/2

Eint =nC,T; AEint = TlCUAT

Qaddea = AEip; + Wby (First Law)
AEin: = Qaadea + Won (First Law)
C,=C, +R = (#dof + 2)R/2

Yy = C,/C, = (#dof + 2) /#dof
isotherm: P,V; = P,V,

reversible adiabatic: P,V;” = P,V
reversible adiabatic: T; VY ™" = T, 1,/ ™

eotto = 1 — rV‘l; r= Vmax/Vmin
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— Vmiddie

€piesel =
V;
T_ — ‘mllx’ TC
Vimin Vimin
ecarnot = 1 = Tc /Ty
state 2

ASy, = fstatel Qdr,
integral done over any reversible path
S=kglnW
(W = #microstates with the given energy)

. _ (N _ W .
#microstates = (k) = o (e.g. coins)
#macrostates = 2¥  (e.g. coins)
Waves & Sound

1
Pstring = E‘uszzv
_ V2V, _ 21y,
Tstring = m' tstring - m
R=1r|> T=1-R
Ustring =~ T/0; w=m/L
stress _ F/A

Vroa = Y/p Y= strain AL/L

Vsouna = /B/p = 3437 [T/293K

B
B = 10logy, (i) I = 1,10%;
I = 10712 W/m?
fr — VHVops

viVsource

sin 8ppom = 1/Mach#

Optics

n=v/c

n, sinf; = n,sin6,
tan Oprewster = N2/My
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flens (Tl )(Rl Rz)

(R{ = pos, R, = neg for convex-convex)
¢ = 2nAPL/A
E = Eo(ei¢1 + elf2 4 )
I~|E|?
2 narrow slits: I = I, cos? Gd sin 6)
mA=dsinf,,,,; m=0,+1,42, ...
1 wide slit: I = I, sinc? Ga sin @ )
mA=asinf,,;,; m=+1,+2,..
circular slit: 6,,,;,, = 1.224/D
grating: mA = d sin 6
R =222 — ydlits x m

AL
Bragg: mA = 2d sin 8



