Equations for Calculus Based Physics 53
Modern Physics

dx 1 |
X=X+Ut, y=y', z=2', Vv, =—, At=jAt, y=—v—, =2, x'=y(x-ut), y'=y,
dt ° Vi-u?/c? /4 ( )

vV, -u - /c+u
7'=z, t'=y(t—ux/c?),v,'=—2* — my, f = f, , K=(y=1)mc?,
7 ) o 1l-uv,/c? =7 c-u (r=1)

n(n-1) e n(n-1)(n-2) &

E =K +mc? = ymc?, EZ:(mcz)2 +(pc)’,  (@+x)" =L1+nx+

2! 3!
C E h 1
E =hf =hz, p=_rP=". eV, =K., =hf —g=K_, =§mvmax2, hf =E, -E;,
hcR n’h’ 1€ h? hc
En =—?; n=1,2,... , I’n =& ﬂ-mez =nzao, Vn Z;Om, ao ZEOW, eVAC =hfmmax = ﬂmin ’
z'—zzi(l—cosqﬁ), I =oT*, A,T=290x10"°mK, |(z)=2”7hcz, n =Ae """,
mc m 2’5 (ehC/ZkT _1)
/1:2:”:]\/, mvr:nziznh, p=y2meV,,, AXAp, >h, AEAt>h, y(xy.zt)=w(xy,z)e"™",
T
=i * +iEt/h h dz
w(xy.zt) =(w(xy.2)e™") (¥ (xy.2)e"™"), - o y (x)+U (x)p(x) = Ey(x),

n’h?  n?z?h? /2 nzx
E = = X sm— n=123,..., dx:l,
"o8mL®  2mL? v (x)= L J ‘W

2m(U, - E
T =Ge ™, G:16E(1—Ej, Kz(ho),
0

1 e*

w(oe* o &

_zm(éxﬁayz+822Jy/(x,y,z)+u(x,y,z)t//(x,y,z)zEx//(x,y,z); U(r)=—4ﬂ€0 ;
4 2

Hydrogen: E, =— 1 me =—13:e ;Hydrogenlike:E, =

(47e,)" 2n°n’

L=1(1+1)%1=0,12,..,L, =mA,m =0,+1,+2,., / S+ \fhs =m,;m %

=-(13.6eV)in=1,23,..,

2
J=L+S;3=i(i+1);j= = a:g"ihZ:S.zgxlO’”m, P(r)dr:\yf\zdv =|y|* 4zr?dr
2 zm.e
U =-yBB=m,%B=m,,uBB; m=0,+tL%2,..., nx2L0<I<n-1|m[£]; m, =J_r%,
2
f = (248x10°Hz)(Z -1)", B =1(1+1) 2 1 =myiZ; m, =T ;En:(n+1jh K
21 m, +m, 2 m,
(2m)3/2V 1 .
g(E): 2ﬂ2h3 Ellz, f(E):m, I :Is(eV/KT _1)
R=R,A", R, =1.2x107°m, Ey =(ZM +Nm —}M)c?, N(t)=Ne*; T, =% IT—Z

2
z(Azll;1) ¢, (A-f\z) LAY

E,=C,A-C,A*"®-C,
Constants: C, =15.75 MeV; C, =17.80MeV; C, =0.7100MeV; C, = 23.69MeV; C, =39MeV
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PHY'S 53 Equation sheet

Some Physical Constants, Conversion Factors,
and Experimental Data

Some unit conxersion factors

Decimal prefixes Some experimental data

- _ 5 —
Centi N 10—1 deca N 101 latm = 101325)(10 Pa ,Owater — 1000kg / m3
lcal =4.186J

deci »>10?  hecta —10° - 0,621 p.. =1.20kg /m®
m = 0.621mi _
mili —»10°  kilo —10° C2" =20.8J /mol.K

1IN =0.225Ib :
. P, =1.01x10"Pa
1gal =3786L = 0.003786m )
m,c” = 0.5109989MeV

1.0 mole ideal gas=22.4 L
n, =1.00

leV =1.602x107™"J

-15 15 N, .o =1.33
femto - 10 peta —10 1u = 1.66053886 ><10,27 kg water

micro »10°  mega —10°
nano -»10°  giga —10°
pico »10™  tera —10"

Fundamen;gl constants

C =2.99792458x10°m/s
e=1.6022x10"°C

G =6.6742x10™ N.m? / kg?

g =9.80665 m/s?
h=6.6261x10%*J.s
h=4.136x10"eV

k =1.3807x10%2J /K

N, =6.0221x10*molecules / mol
a, =5.29x10 " m,

o =5.67x10"°W /m? K"’

R =8.3145 J /mol.K

R =0.082(L.atm)/(mol.K)

m, =9.1093826 x10 > kg

m, =1.67262171x10*"kg

m, =1.67492728x107*"kg

g, =-1.60x107°C,

Ly =47 x107"Wh/ Am

g, =1/ u,c* =8.8541x107°C?*/ N.m?
1/ 47, = 8.98755x10° N.m? / C?
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