Formula Sheet:

Electricity and Magnetism
Coulomb’s law

F=11
T
Electric Field
L, F
E=—
q
Field of a point charge
Q
E - kT‘_Z
Electric field inside a capacitor
poll
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Principle of superposition
N
Enet = E‘)i
i=1
Electric flux
by = f E-dA
Gauss’s law
v=§ i ai=22
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10

4TTEY T
For a paralle-plate capacitor
V =Es
Potential Energy
U=ql

For a point charge V(r) =

Capacitors

_Q
C_AV

Parallel-plate C = 502

Capacitors connected in parallel
Ceq=0C1+Cy + -
Capacitors connected in series
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Energy stored in a capacitor U = S—C
Ohm’s law
V =1IR
R [
Power
P=1V

Resistors connected in series
Req =R1+R2+R3+"‘
Resistors connected in parallel

1 B 1 N 1 N 1 N
Req Ry R, R;
The potential difference across a
charging capacitor in RC circuit

V() =¢e(1— e_t/RC)




A magnetic field exerts a force
ﬁ = Izl) X §

F=IIxB
F=qbxB
The Biot-Savart Law
— ‘uoq'l}) X 7”\'
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The magnetic field of:
A straight line wire

ol
B=—
27T
A solenoid
B = Monl
Magnetic flux
o, = f B.di
Self-inductance
L= N O _ dl
VT E T TR 0
Energy stored in an inductor
2
U=1L%
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“Discharged” LR circuit
I=1Ie " t=L/R
Maxwell’s equations

F =q(E+ % xB)

The Poynting vector

- 1 - -
S=—(E XB)
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Malus’s Law

[ = Icos?60

Traveling Wave

y(x,t) = Asin(kx — wt + @)

I = 2n 2w 1
A eSTvEN
Interference
Ar
Ap = 27‘[7 + Apy = m2m (constr)
Ar
Ap = 2717 + Ag,
1
=(m+ E)Zn (destr)
A
A= 2acos(7(p)|

Standing Waves

A(x)=2aSin(kx)

2L v
Am = E; fm = mi
Double Slit
y =24 m=0,1,2

d
Diffraction grating

dsin6,, = mi

Ym = Ltan @,



Thin-lens equation:
1 1 1

m=——; |m|l=—
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Snell’s Law:

n,sinf; =n, sin 6,

: n;
TIR: sinf, = —
ny

Constants

Charge on electron
e=160-10"1°C
Electron mass m = 9.11- 1073 kg
Permittivity of free space
gy = 8.85-10712 C2/Nm?
Permeability of free space
po = 4m-10"7 Tm/A

k = = 8.99 - 10° Nm?/(?
41re
__ 1 _ . 108
c—m—&o 10°m/s

Kinematic eg-ns with const. Acc.:

v(t) = vgctat

X(t) = Xo+ Vit +(1/2) at?
V2 = Vo, + 2a(X — Xo)
Centripetal acceleration ap = v2/r




