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10 Apéndice

10.1 Constantes Fisicas - 1

k=1381-10"% J/K k=8617-107° eV/K
N = 6,023 -10% /mol e—1602-10"19C

me = 9,109 - 1073 kg me = 0,5110 MeV/c?
m, = 1,672-107%" kg m, = 938,3 MeV/c?

my, = 1,675-1072" kg m, = 939,6 MeV/c?
h=6,626-10"3* Js h=4136-10""¢eVs
h=1,055-10"3%Js h=0,6583-10"1°¢eVs
he=12,41-10""eVm he =1,975-10""eVm
1/4me, = 8,988 - 10° Jm/C? ¢ = 2,998 - 10 m/s

leV =1,602-107% J o=5,67-10"8 W/m2K4
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10.2 Constantes Fisicas -2
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Velocidade da luz no vacuo
Constante de Planck

Constante magnética

Constante elétrica

Constante gravitacional

Carga elementar

Massa do elétron

Comprimento de onda Compton
Massa do proton

Massa do néutron

Massa do déuteron

Massa da particula «

Constante de Rydberg

Raio de Bohr

Constante de Avogadro
Constante de Boltzmann
Constante molar dos gases

Coustante de Stefan-Boltzmann

c=3,00x10® m/s
h=6,63x10"2" Js =4,14x107 eVs
he =2,00x107% Jm = 1,24x107% eVm
o = 4mx107" N/A? = 12,6x1077 N/A?
€ = % =8,85x107"? F/m
HoC

=8,99%10° m/F

4meg
G =6,67x10"" Nm?/kg?
e=1,60x10"% C
1eV=1,60x10"11J
me = 9,11x1073! kg = 511 keV /c?
e = 2,43x107"? m
my = 1,673x107?" kg = 938 MeV /c?
my = 1,675x107%" kg = 940 MeV /c?
mq = 3,344x107%" kg = 1.876 MeV /c?
me = 6,645x107%" kg = 3.727 MeV /c?
R =1,10x10" m™*
Rohc=13,6 eV
ap = 5,29%x107 m
Na = 6,02x10% mol™*
kg = 1,38x107% J/K
R=2831Jmol 'K
0=567x10" Wm2K™

Raio do Sol = 6,96x10° m Massa do Sol =1,99x10% kg
Raio da Terra =6,37x10° m Massa da Terra = 5,98x10* kg
Distancia Sol-Terra = 1,496x10" m
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10.3 Constantes numeéricas

T 23,142 In2 20,603
02718 In3 2 1,009

1/e = 0,368 In5 2 1,609
logyoe = 0,434 In10 2 2,303

10.4 Eletromagnetismo

10.4.1 Equacoes de Maxwell

L9

%E'dwra/B'dS_O

fB-dS:o

j{D-dS:Q:/pdV

%H-d?—i/D-dS:I:/J-dS
dt

10.4.2 Outras relacoes

D=¢E+P=¢cE

j{PdS = —Qp VP = —pPP

vz—/E-dE E=-VV
B =VxA
1 dQ. 1 dQ
dE = —<&, AV = —
47‘(’607”26 deg T
J=0cE
~lpEiBE) =2y LR
Y79 —97 To,
O°E
2
1Q2
Ve=350c

10.3 Constantes numéricas

cos(30°) = v/3/2 = 0,866
sen(30°) = 1/2

0B
VXE—FW—O
V-B=0
V-D=p
VxH—a—D:J
ot

B =uH+M)=pH

j{M-dZ: Iy VxM=Jy

Tdixeé
dH = r
47rr?
A_ﬂ/JdV
A r
F =¢(E+vxB) dF =IdlxB
dp
Ja2E =
v-J+ o 0
S=ExH
1
U, =—-LI*
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10.5 Relatividade
1 , vy — V
S — =z -Vt I =
v v =q(z=Vi) BT V2
= (t— Vi) = - Yy
(Ve V= = e
7=z v, = ke
v (1 —=Vu,/c?)
E/H:EH E,J_Z’}/(EL—FVXB)
A\Y
B/H:BH B’J_:’y(BJ__EXE)

E=mc® = ymoc® =moc? + K E = +/(pc)? + (moc?)?
10.6 Resultados matematicos teis

/°° xzne_wdx:M(Z); Y =1/1-q), (4<1)

o0

o (2n+1)2ra™ \« —
d .
/uw—ﬁl)zln(l—l/u) ¢ = cos @ + isend
d 10 —1i0
/—Zm:1n<z—|—\/22+a2) (:059:i
(a2 + 22)" 2
ot _ o—if
9 —
sen 5;

10.7 Harmonicos Esféricos
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10.8 Célculo Vetorial

10.8 Calculo Vetorial

10.8.1 Coordenadas cartesianas

0A, 04, O0A,

VA= Ox * oy * 0z

UxA — 0A, 04, - 0A, 0A, - 04, 04, s
oy 0z 0z oxr )" Ox oy )~

of L Of. Of o ay OF PSP

Vi= or° +ayey+3zez Vf_ +(9 +8z2

10.8.2 Coordenadas cilindricas

10(rA,)  10A, 0A,
V'A_; or +; O * 0z

10A, 0A,]. 0A, 0A,]. 10(rA,) 104,71 .
VXA = L‘&p 82} [82 07‘} w+{r or r O ¢
8f 1of . Of. 9 6f 10%f  0*f
ar &t ragte Tz v (o T o T a2

V=

10.8.3 Coordenadas esféricas

10(24) 1 dkemfdy) 1 34

VA= 2 or rsen 6 00 rsenf Oy
[ 1 O(senbA,) 1 04 .
VXA_[rsinﬁ 00 ~ rsenf 890}6
1 04, 10(rAy)] . N 10(rAy) 10A,
rsenf dp r Or 0 r  Or r 00
of . 18f 1 oOf.
Vi= a oty ro0° o rsen@@gpe@
,0f 1 0 of 1 9%
20 _+ 9 [ 20] el ZJ
vy (’3 ( 8r)+r28en989 (Sen989)+r286n29 0p?

10.8.4 Teoremas do Calculo Vetorial

j{A.ds = /(V-A) av fA-dZ: /(VXA) dS
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