Phys

2326 Equation Sheet

a-b =abcos(d)
‘/sphere = %WR:s
Asphere = 4w R?

2

Fcent = m;)
Electrostatics
k
IF| = \q;|2|q2|
E=F/q
bp = f E - -dA
U —Uj=—Wi;=—[/F.ae

Vo= Vo= ['E-df

V= % (point charge)
C=Q/V

Ct,q =) C% (series)
U=Q*2C=CV?2=QV/2

C= IiCo
E=¢
&g
k= g = 8.99 x 10° Nm?/C?
Electrodynamics
1=
I = nAvglq|
p = [E|/|J]
V=1IR
Req = ; R (series)
Z Iin = Z Tout

q = CE(1 — e t/(BO)) (charging RC circuit)

7 = RC (RC circuit)

S}SE -dA = Qencl/&)

€0 = 8.854 x 10712 C?/(Nm?)

q= Qoe™"

|a x b| = absin(6)
V;:ylinder = R*h
Acylinder =27Rh + 27['R2
K= %va

v? = vg + 2aAzx

Bl =4
E=["diy
E=_VV
AV =AU /q
vl

V = |E|d (parallel plates)
Co = g9A/d (parallel plates)
Ceq = Y_; C; (parallel)

Ugp = %EoEQ

£ = R&Q

$E-dA = M

g =16x10"19C

J=1I/A
J =nqvy
R=pl/A

P=1V=I’?R=V?/R
R%q =>, R% (parallel)

SV =0

RC) (discharging RC circuit)

E = Voat + Ir = IR + Ir (batteries)



Magnetism and Induction

F=qgvxB
— mu
R_Iq\B

__ Mo QVXT
B = dr 12

95 B-dt= MOIencl

B= g—fm{(long straight wire)
B = ponl (solenoid)
$B-dA =0

by = [B-dA

e = DBlv

L=Ndg/i

i=%(1—e7) (RL circuit)
\/ 7 (LC circuit)
U= ;LI

w =

EM waves

E = Ep4 cos(kx — wt)
k=2m/\
E =cB

Em(zm = \/§Erms

B = moNI

po = 47 x 1077 Tm/A

w=2nf

c=3.00 x 10® m/s

Optics, Interference, and Diffraction

vp =c/n

0, =6;

sinf. = na/ny

I = Iycos? (polarizer)
1_ 1 1

T d, T
f = £R/2 (spherical mirrors)

Double Slit maxima: dsinf = mA\
Double Slit minima: dsin = (m + 3)A

F=1¢xB
p=1TIA
_ po Idexi
B
F = iahh

(center of N circular loops)

_ poNI
B = 27R

2a

(toroidal solenoid)

Eind = —Nd(I)B/dt == gSE -dl
e = NBAwsin(wt)

e = —Ldi/dt
7 = L/R (RL circuit)
Imaz = Qmar/\/ LC

1BQ

UB = 34,

An = A/n
ni sin 91 = N2 sin (92
tan 6, = na/nq

M = hi/he = —d;/dy

b=-1) (3 - %)

Single Slit minima: asinf = M\



Thermodynamics

Tp = 3Tc + 32°

Tk =Tc +273.15

AL = aLgAT AV = BV AT F/A=-YaAT
Q=+mL

Q = mcAT @ = nCy AT (isochoric) Q) = nC, AT (isobaric)
P=dQ/dt P=kA(Ty —T¢)/L P = AeoT*
pV =nRT = NkgT nR = Nkg n=m/M

Kirans = %TZRT Kove = %m(vg)av = %]‘CBT
O — 3R/2 monatomic

v 5R/2  diatomic
AU=Q-W

W = pAV (isobaric)
pV7 =constant (adiabatic)

v = C,/Cy v = %(monatomic)

cyclic: |Qul = [W|+ Q¢ e=g-=1-
2d

AS =i TQ

R =8.31 J/(mol K)=0.0821 L atm/mol K
Ny =6.02 x 1023
o =5.67 x 1078 W/m?K*

For H5O:

L, = 2.26 x 10 J/kg
Cwater = 4190 J/kg K

W =nRT In(V,/V1) (isothermal)

Csteam = 2010 J/kg K

Urms = \/3RT/M

W = [y pdv

W = % (adiabatic)
pT7~! =constant (adiabatic)
v = I (diatomic)

Ic (Carnot)

AS = AQ/T (isothermal)

|Qc|

Ol e=1-—

Ty

kp = 1.38 x 10723 J/(molecule K)
1L=1x10"3m?

Ly =33.5x 10" J/kg
Cice = 2090 J/kg K



