Equation Sheet
EE1813
Electricity & Magnetism

This equation sheet covers the entire course and is good for the mid-terms and final exam.

Physical Constants
Table 1:

Protons and Electrons

Particle Mass (kg) Relative Mass Charge Charge (C)
Proton 1.67 x 1077 1833 +e +1.60 x 107"
Electron 9.11 x 107! 1 —e ~1.60x 107"

Table 2:

Physical Constants and Properties of Materials

Constant or Term Symbol Value (Units)

Electrostatic Constant k 8.99 x 107 (N m?/ C?)
Permittivity Constant g, 8.85 x 10712 (C*/N m?)
Permeability Constant u, 4t x 107 (Tm/A)
Conductivity o see Table 3
Resistivity P see Table 3
Gravitational acceleration on earth g 9.8m/s?
Gravitational Constant G 6.67 x 107" (Nm?/kg?)
Avagadro’s Number Ny 6.023 x 10 (particles/mole)

Table 3:

Resistivity and Conductivity

Material Resistivity (€2 m) Conductivity (Q' m™)

Aluminum 2.8x 107 3.5x 107
Copper 1.7x 1078 6.0x 107
Gold 24x10° 4.1x 107
Iron 9.7x 107 1.0x 107
Silver 1.6x 107 6.2x 107
Tungsten 5.6x 107 1.8 x 107
Nichrome* (nickel-chromium alloy) 1.5x10° 6.7x10°
Carbon 3.5x 107 2.9x 10*

Table 4:

Conduction-electron Density in Metals

Metal Electron Density (m™) or (electrons/m?)

Aluminum 6.0x10%8
Copper 8.5x 10%®
Iron 8.5 x 1078
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Table 4:

Conduction-electron Density in Metals

Electron Density (m™) or (electrons/m?)

Metal
Gold 5.9 x 107
Silver 5.8 x10%
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