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Electricity and Magnetism Equations
k = 9 x 109 N m2/C2  =  1/(4πεo)
εo = 8.85 x 10-12 F/m [C2/N/m2]
μo = 4π x 10-7 T m/A
c = 3 x 108 m/s = speed of light in vacuum
1eV = 1.602 x 10-19 Joules
h = 6.626 x 10-34 J s = Planck’s Constant

Electron
q =  -e  = - 1.602 x 10-19 C
m = me = 9.11 x 10-31 kg

Proton
q =  +e  = + 1.602 x 10-19 C
m = mp = 1.67 x 10-27 kg

For point charges
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Capacitors 
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Resistors and Ohm’s Law
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Parallel Connections
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Series Connections
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Magnetism
15. ;F = qvB sin θF qv B= ×

16. ;F = BlI sin θF I l B= ×
17.  τ = BNIA sin θ , torque on a loop

18.        , field from a  wire
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20. , force between wires

21.    Φ= BA cos θ  , magnetic flux

22.  , induced emf
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24.  
2

2
0

0

1 1;    ;   = energy density
2 2

Bu E uε
μ

= =

AC Circuits
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28.   Power = Irms Vrms cosφ ;  cosφ=R/Z

Optics Equations

29.  

30.

32.                                 ;  thin lenses,                      lenses in

   contact

33.  

double slits, constructive interference

34.  ; where m = 0,1,2,. . .sind mθ λ=
35.         ;  where m = 0,1,2, . . .

single slit, destructive interference

36.  ;  sin , where m=1,2,3, ... a mθ λ=

thin film in air, constructive interference in reflection

37.

Relativity

38.   

39.   Δt = γ Δt0 ; L = γ  -1 L0

40.  K = (γ - 1)m0 c2

41.   

42.  E = mc2 = γ m0 c2 = (c2p2 + m0
2 c4)½

Quantum Physics

43.  E = (n + 1/2) h f, n = 0, 1, 2, 3, ...   Harmonic Oscillator

44.  E = h f     photon

45.  λ = h / p   deBroglie


