ELEMENTS OF QUANTUM MECHANICS - EXAMPLES CLASS 2

U(x,t = 0) = Az(L — z) in the infinite square well potential for 0 < =z < L
and zero elsewhere, where A = /30/L°. Eigenfunctions of this potential are ¥, (x) =

Nsinnra/L, with N = {/2/L corresponding to energy E, = n?w*h?/(2mL?).
1) U =3, cuthy 80 ¢, = [V Vdx

L L
Cp = AN/ Lz sinnrz/Ldx — AN/ x*sinnmx/ Ldx
0 0

sin(nra/L) — nrx/L cos(mrx/L)}L_

cn/(AN) = L] (/L)
[(2 — (nm/L)?*x? cos(nmx /L) + (2nmx/L) sin(mrx/L)}L
(nm/L)3 0
_ ys—nmceos(nm) 402 (nm)?] cos(nm) — 2 cos(0)
BT (om)? )
L’ 2_2 2_2
=3 (—n 7% cos(nm) — 2 cos(nm) + n°w” cos(nm) + 2 COS(O))
= 7?3[:3 (cos(0) — cos(nm))
= ﬁ\/BO/Lf’ (cos(0) — cos(nm))
= 13—\/7§(COS(O) — cos(n))

i) ¢; = 205(cos(0) — cos(r)) = gm/(ﬁ)
cy = 4‘ﬁ(cos( 0) — cos(2m)) =
3 = 25 (¢os(0) — cos(3m)) = 8\/7/(277r )

27mw3
general form is ¢, = 0 for even n, ¢, = 8/15/(n373) for odd

iii) prob state 1 is ¢? = 64.15/7% = 0.999

V)< E>=3%,2E, =3 4 64.15/(n®7%)n?E, = 3, (64.15/7%) F, /n* = (64.15/96) B, /7? =

10E1/7T2
bigger than F; becasue its not just in state 1, so the mean energy has to be bigger

than that of state 1.
V) < E >= [ —(h*/2m)A*(Lx — 2?)d?/d2?(Lx — 2*)dx
—(h*/2m)A? [(Lx — 2?)d/dx(L — 2x)dx = —(R*/2m)A? [(Lx — 2?). — 2dx
= 2(h*/2m) A% [ (Lx — 22)da = 2(h*/2m)(30/ L%) ([La?/2)§ — [ /3]F)
= 2(h*/2m)(30/L°)(L?/2—L?/3) = 2(h*/2m)(30/L°) L?(3—2)/6 = 2(h*/2m)(30/L?)(1/6) =
102 /(2mL?) = 10/pi*E;



