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Energy £ = Emvz Energy E = hv = hw
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Momentum p = mv Wavelength A = "
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E-p relation £ = — Wavelength of particle A = —=
2m = v2ZmE
Force F = —mE Wave equation - Y(x.t) = Lo Y(x.t)
orce ' =ma = m—= ¢ qus oz U T Zae :

» Wave particle duality principle
Particle: momentum = wavelength
Wave: wavelength = momentum

h h 2m
The momentum of photon p = 1= hk. (h = k = T)

. h ]
The wavelength of particle A = > (De Broglie wavelength).
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YP(x,t) = cos(kx — wt) + sin(kx — wt)
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d
—1/) = —ksin(kx — wt) + kcos(kx — wt)

dx
dZ
dxllé = —k?cos(kx — wt) — k?sin(kx — wt)
d*1 2 .
Froe —k*[cos(kx — wt) + sin(kx — wt)]
d?y
— _k2
dx? v

Particle description

Wave description

Since E = %m vV
frE_17Yy
then v= fM

\HI m

and p=muv=\2m(E-V)

n

5 2,
from dy =—Kw=(- F ) v

?

ax

27, ldy

¢ A w o dx’
1 |I -1 (?FIEJ!J’
or —=_ [— }
A N4z y dx’

Using de Broglie relation

1
p=h(—)
A

M2m(E-V) = h
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