P214 Formula Sheet: Final/Prelim III

Complex numbers

e = cos(x) + isin(z)

AP = A2+ A = A"A
4-B[= 4] |B]
4/B| = |A]/|B]

Basic wave relationships
f=1T w=2rf
w=2n/T k=2m/\
c=Af c=wlk

Wave equation and solutions

2 Oy _ 0%y
ox?2  Ot?
dy Oy
Fom =50 (pulse Eq.)

y(z,t) = flz — ct) + g(z + ct)
y(x,t) = h(x+ct)—h(—(x—ct)) reflection from fixed BC
y(x,t) = h(x+ct)+h(—(x—ct)) reflection from free BC



Electromagnetic (Plane) Waves in Vacuum

Relative Field strengths: |E| = ¢|B]

Direction of propagation:

Wave physics
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Interference

Multiple Narrow Slit Interference

_sin®’(NkAR/2)

Intensity:  I(0) = I Sn?(FAR)9) where AR =dsinfl, N = # of slits

d
Minima: A®/(27) = Ssinf = -, n==+1,+2

A N’ )=
d
Principal Maxima: A®/(27) = 3 sinf=n, n=0,4+1,+2,...
1/2
Lessor maxima: A@/(ZW):;Sinezﬂ:n_{_N/ , =12,...,. N=-2,N+1,..

Single Finite Slit Diffraction

-9 2
Intensity:  I(0) = IOM where (3 = 2masinf/\

(8/2)?

Quantum Mechanics

eVo=nhf—¢
E=hv p=hk
h? 02
B(z) =~ T 4 ay(a)

£(N —1),£(N +1),...



