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Particle in the Box

Normalization condit’,ion2
Integra,t;ea[A2 Sin [222]%, {z,0, L}, Assumptions — {m € Integers}]
A%L

2

Normalized eigen function
Wl J:=/2Sin [mg2]

Average position < x >
xbar = Integrate [z¥[z]?, {z,0, L}, Assumptions — {m € Integers}]
L

2

Average of the square position < z2 >
x2bar = Integrate [z2¥[z]?, {z,0, L}, Assumptions — {m € Integers}]
§L% (2 - i)

Average momentum

polf]:=— ihd,f

pbar = Integrate [Sin [22] po[¥[z]], {z,0, L},

Assumptions — {m € Integers}]

0

Average of the square of the momentum < p? >

pgba.r = Integrate[¥[z]po[po[¥[z]]], {z, 0, L},Assumptions — {m € Integers}]
h2m2x?

L?

Ax% = x2bar — xbar?
—E I (2o )
Ap?2 = p2bar — pbar?
h2m2x?

—IT

ApAx = Simplify[Ap2 Ax2]//Sqrt

2v3

(Ap Az//Simplify)/.{h —1,m — 1}//N
0.567862

1/(8.7)
0.0397887



