Constants:

e =1.6x1071%C; €, = 8.85 X 1072 C2/Nm?; k = — = 9.0 X 10° N - m?/C?;
0

We=4mx107T-m/A . 5=5.670400X10 W /m*K* . R=8.314J/mol-K

Unit conversion:

eV = 1.6 x 10719]; Magnetic field is: tesla ( 1IT=IN/A-m ); Magnetic flux: weber
(IWb=1T -m°=1N-m/A . 1cal=4.186J . 1 Btu=252cal =1055J

Formulas

Fo=0VXB . dFE=1d
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o« T=IAXB (magnetic torque for a current-carrying loop in magnetic field)

o u=IlA (magnetic dipole moment); T—HXB . Un=—0-B
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e Magnetic field produced by a circular current loop: B= i (on the axis of a circular

2(x2+a?)3/2

loop who axis is aligned along i )
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AL=0 L,AT (thermal expansion in 1 dimension) AV =3V, AT (thermal expansion in 3
dimension)
O=mcAT ; O=nCAT (C is molar heat capacity, could be either C_ or Cp)
. 9=mL (L: latent heat)
T, —T
H= 6;‘? =kA HL = (heat conduction); H=AecT'  (heatradiation)
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pV=nRT (ideal gas); (p+ )(V—nb)=nRT (van der Waals gas (non-ideal gas))
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K n.=% nRT (total kinetic energy); E, =% m(v’) —%kT (single molecule kinetic energy)
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Vo= \.‘Iﬁz\f % (rms speed of gas molecules); C7V=d—(2)f R (molar heat capacity
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. Inconstant volume condition)
Maxwell’s equations

2 A Qencl
E-d A= . B R -
° Sﬁ € (Gauss's Law for E ); 45 B-d A=0 (Gauss's Law for B )
- - d CI)E = re d(I)B
4SBd IZMO(IencI+€OT) éEd | =— dt

(Ampere's Law); (Faraday's Law)






