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Eongy =DE = -9V, —dV . -3V, Ba o s
o E=——3i+——3+——2 AV=-["Eedl ®,=fE*d - Locosat
AU = g, AV dx dy 0z 2 ‘.
Charge distribution E 4
point charge ¢ (kq | r*)7F kqlr
general form f k(dq / r )i'\ f k(dq /r)
charges charges
spherical shell: radius R, charge Q 0,r=<R; (kQ/r*)7, r>R kQ/R,r=R; kQ/r,r>R
line: length L, charge Q kQ % k_an d+L
distance d from end along line’s axis d(d+1L) L d
infinite line: charge density A A 7 A In To
(ro is a reference distance from line) 2meyr 2me, r
kQy kQ
ring: radius R, charge O (on central axis) — a3 ) > 22
g ge O (R2 4 yz)x/z (R2 + yz )1/2
. . . 2kQ Y - 2kQ 2, 2512
disk: radius R, charge Q (on central axis) R (1 - (R2 N y2 )1/2 )y Iz ((R +y7 ) — y)
infinite sheet: charge densi T -
intinite sheet: charge density o 280 250
in dielectric media g, — € = K¢,
= I = - = - = idlx 7 o
F,...=qvxB F,...=i/xB B= dB = Mo 1EEXT (I)B=§ﬁB°dA=O
q on: current current 4 T r2

Current arrangement

3 Fodi

PEdi=AV,, =-ij with @, = [ BedA

e

. . . ; R? l
circular loop: radius R, current i, Yy LR

(on central axis)

long straight wire: current i

solenoid: turn density n, current i,

(inside only)

C

liplate

=keg,Ald
R=pL/A

_u,N’A

solenoid —
l

Opc(®)=CAV(1-e

Ip(1) = io,LR (I-e

2 (R +y)" | fBedi=p, (ithmugh +&, dzE) with @, = [E*dA

Mol
2r *** For multiple loops, multiply fluxes by # of loops.
‘uonio | = C;_? = nAevdrzfr E A‘/m = 0 Eim,m = Eiout,k
m, loop m k
AV=0/C U.=L10AV=10*/C=LCAV’ 1 ECL Cooparatis = 3.C,
eq.series m m m
AV =iR p=98Y) _iny_aAvV*/R=R R, =ER SELIN N
dl‘ eq,series m
m eq,parallel m m
] . di di
AV =-L% U, =1L MNP AV =ML AV =2
dt i dt dt

_t/(RC)) iRC(t) - %e—z/(RC) = RC QRC (t) — CAVe—t/(RC) iRC(t) — _2‘/ e—t/(RC)

—t/(L/R)) iLR (1) = i(),LRe_t/(L/R) =L/R iO,LR =AV/R

O,,()=0, .. cos(wt+¢) i,.(t)=-0,.,.0,sin(w,t+¢) w, =~/1/(LC)

V,c(t) =V, sin(wt)

‘/rms = \’<V,42C(t)> = VO /\/5 VAC,s /Ns = VAC,p /Np iAC,st = iAC,pr



c= ! v=c/n A=A,/n E) er wave =v|BO’EMWave §=LEXE
Moy Ho
I=£=<S>=ErmsBrms=EOBO=VB§= E(? P= (d_N) = PO
A ALLO 2!/‘0 21“’0 2VM0 photen dt photons o 4.7'[1"2
n,sinf, =n,sin@, 6. =sin"'(n,/n,) Op=tan"'(n,/n) I, =1,cos’0
A =M2T; Ady, =(m+1)2m; m=0,1,2,3,.. where ¢= 2;% T 2n% +4,
SIN 6,10t inge = m2 sing,=1222 NA—nsina Ay, =dsing, = 2224 _ 1224 _0.614n_ 0614,
w D D 2sino NA NA
fmirr0r=£ 1 =(n_])(i_i) L+i=l m=£=_i =l
2 ﬁens Rl R2 dO d] f hO dO f
2 2
%= R, (%—#), n and m are integers; m>n r, = %ao; n=123,.. E = —%EO; n=12,3,...
Kmax = hf - ®0 = eVS‘tup A’deBroglie = h / p Ephoton = hC / )L = hf
xX'=y(x-Vi) Y=y i
V= ! 5 [ =2 At=y At .
. V2 t’=y(t—Vx/c) 7=z Y
T2
c

Constants and Units

k= 41 =899x10° N-m*/C* ¢,=8.85x10"7 C*/(N'm®) u,=4ax10" T-m/A e=1.602x10" C
TTE,
c=3.00x10° m/s =300 m/us N, =602x10"  h=6.63x10"*J-s=4.14x107" eV-s h=h/(Q2m)
2 25\2
a, = L -=0529x10" m E, =w=13.6 eV R, ~E _110x10" m r,=12 fm

m ke 2h hc
m,=1672622x10% kg= 9382720 MeV/c>  m,=1.674927x10" kg= 939.5654 MeV /¢*

m, =9.109382x10™" kg= 0.5109989 MeV / ¢’

1 V/im=1N/C 1V=1J/C 1A=1C/s=1V/Q 1F=1C/V 1W=11J/s
IT=1N/(Am) 1Wb=1V:s=1T-m°=1J/A IH=1T-m’/A=1Wb/A
1eV=01.602x10" C)1 V)=1.602x107" J ID=1m" lu=1.66x10" kg=931494 MeV /¢’
Integrals that might be of use
e dx SI unit prefixes
fx"dx= +C forn#-1 —=In[x]+C giga G 10°
n+l . mega M 10°
. 3
IL=IH[X+\/)62102]+C fﬂ=\/x2ia2+C kllo_ k 10_3
\/xz + a2 _x2 iaz mili m 10
micro W 10°
f 2dx . =iltan"[£}+c f 2xdx2 =%ln[xzia2]+C nano n 107
X +a a a x“xa pico p 10712
- femto f 10"
f dx X +C f xdx _ 1 - C emto

32 5 5 2
(xzia2) *a \/x *a



