(a) p= —thd/dx [1 mark]

(p) = [ VpVdz [1 mark]

= —A%h [2(L — z)d/dz[z(L — x)|de = —A%ih [ (L — x)(L — 2z)dx =
—A%h [ 2(L? — 3Lx + 222dx = —A%ih[L22%/2 — 3La3 /3 4 224 J4]E = 0
[1 mark]

its a standing wave [1 mark]

see sketch [3 marks|

the peak is shifted away from the midpoint towards the origin as there
is more probability that it can be in the middle energy barrier than at
the edges due to leakage from the other well [1 mark]

E = hwy(ng +1/2) 4+ hw,(ny + 1/2) 4+ 2hw,(n, + 1/2)

= hwy(ng + ny + 2n, + 2) [1 mark]
ground. n, =n, =n, = 0 so £ = 2hw, degeneracy 1 [1 mark]
first excited n, =1, n, =n, =0

orn, =0,n, =1n, =0 (not n, =1 as this is next level up) so
degeneracy is 2 and energy E = 3hw, [1 mark]

maximize degeneracy if w, = w, = w,. minimize if not comensurate
[1 mark]

prob is ¥ to00dV = Ve tooor? sin Odrdfde [1 mark]
prob within dr of r means integrate over angles so

= [T [F (ma®) e~ /22 sin OdrdOde [1 mark]
= dn/(ma*)e 2/ 2dr = (4/a®)r?e=2/0 [1 mark]

peaks when dD(r)/dr = 0 so 2re=2"/% — 2/ar?e=%/% = (0 and r = a.
[1 mark]
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