Final Exam
Thermodynamics

Tp = 2T +32°
AL = aLoAT
F/A = —YaAT
H =dQ/dt
Q = mcAT
H = AeoT*
@ = nCy AT (isochoric)
W =nRT In(V,/V1) (isothermal)
{ 3R/2 monatomic
Cy = . .
5R/2  diatomic
v =0Cyp/Cv
%m(v2)cw = %kBT
kg = 1.38 x 10723 J/(molecule K)

A= \%
47\/2r2 N
AU=Q—-W
AU = nCy AT
AW = pdV

pVy =p fo7 (adiabatic)
Qul = W]+ |Qc|
Qc/Qu = —Tc /T (Carnot)

Electrostatics

k
IF| = \qi|2|q2|

) - 44
Op=[E-dA = S
Us —Up = —Wassp

U = kawo

Vo—Vo= ['E-dl
C=Q/V

1

ol > C% (series)
U=Q?2C =CV?/2=QV/2
C=KCy

Tk =Tc +273.15
AV = VAT

Q ==+mL
H=kA(Tyg —Tc)/L

o =5.67x 1078 W/m?K*
Q) = nC, AT (isobaric)

W = BB (adiabatic)

R =8.31 J/(mol K)
Cp,=Cy+R

Urms = (UQ)G,U = v/ 3RT/M

Ky = 3nRT

pV =nRT

W = pAV

W = [y pdv

ToVy ' = TfV]:’_1 (adiabatic)

- W _q_Qcl
=1 Qu

e=1- % (Carnot)
K =T¢/(Th —Tc) (Carnot)
AS =AQ/T

k= g = 899 x 10° Nm?/C?
E=F/q

€0 = 8.854 x 10712 C? /(Nm?)
V =U/qo

V=t

E=-VV

CO = €0A/d

Ceq = Y_; C; (parallel)
u=¢egE?/2

e = Keg



Electrodynamics

7= 99
dt
I = nAuvylq|
p = [E[/|J]
V=IR
Req = ; R (series)
YI=0

q = CE(1 — e t/(BC)) (charging)
e=16x10"1C

Magnetism and Induction

F=qvxB
B = o oy

_ mv
R=1p
u=1rA
B = g—fri(long straight wire)
B = ponl (solenoid)
Op=[B-dA

do

FB-dl— st
e=—Nddpg/dt
May = No®p /iy = Lolihed
L=Ndg/i
e=DBLv

up = %50E2
i= (L et

w =4/ 7= (LC circuit)

po = 41 x 1077 Tm/A

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

P=I1V=I’R=V?R

R%q =>, R%_ (parallel)
V=0

q = Qoe YR (discharging)
T=RC

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

F=ILxB
dB = %(; Id:2><f
Lol
= #0271”‘2]3
T=pX
B = 1N (center of N circular loops)
2a
B = %%1 (toroidal solenoid)

ﬁ B-dA=0

Eﬁ B - dl = polena + /‘050%
e = NBAwsin(wt)

g9 = — Moy diy /dt

e=—Ldi/dt
U=3iLI?
up = ﬁBQ

7 = L/R (RL circuit)
P=1V=V?/R=1I°R



EM waves and Optics

c=fA kE=2m/\; w=2nf
E=cB 2= 1
1 1 15
S=lExB I =S = LeocE2,,
vp =c/n An = A/n
0, =0, n1sin 61 = ng sin O
sinf, = ny/ny tan 6, = ny/ny
I = Iycos? 6 I=1y/2
t=l+i=gt+g1 m=y'ly=—s/s
f=R/2 L= (n-1) R%_R%)

c=3.00 x 10® m/s

2325 reminders

a-b = abcos(0) |a x b| = absin(0)
Vsphere = %WRg V::ylinder = 1R%h
Asphere = 47 R? Acylinder = 21 Rh + 27 R?
Ki—l-Ui:Kf—f—Uf KZ%TTM)Q
Fcent = my?

T



