(a) Egoo= [ [ [ Ne w*/2e=av*/20=02%/2 \ g2y, > N o=02®/2=av* /2 =022 .y ]

= N2\ [ [ [ 22yze e~ =% dudydz
=0as [ye % dy =0 (and same in z)

Wi = A2 [ [ [ 22e % e~ =" \g2y zdadydz = 0
Way = A2 [ [ [y2e %" e~ e=92° \o2y zdxdydz = 0
Wi = A2 [ [ [ a2e™ e e~ \o2y zdadydz = 0
Wis = A2 [ [ [yze e~ e=92° \a2y zdadydz
= A2\ [ 22 dx [ y2e W dx [ 22e " dz

N2 N2 12
=0 (5) "5 (5) 5 (5)

4\3/2 \3/2
=2a(2)" M (E) =
Wis = A2 [ [ [ xze %" e e~ \o2y zdadydz = 0
Wag = A2 [ [ [ yze " e~ == a2y zdxdydz = 0
Wi; =W} and all terms are real so W;; = W,

let b = \/(4a?) then the matrix is

~E' b 0 a 0
b —E' 0 B l=10
0 0 -—F! ~ 0

non trivial solution when determinant is zero so

[1 mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]

—EYE"Y)? — b(=bE') = 0 so E'[B* — (E')?] = 0 i.e. E' = 0 and

E' = £b.
so the degeneracy is completely lifted.

for E' = b then the matrix becomes

)0

[1 mark]
[1 mark]



SO —boz+bﬁ:()sooz:ﬁand7:0sz1:%(@/)1+@/)2) [1 mark]
for E' = —b we have ba + b3 = 0so a« = —f and v = 0 s0 x2 =

%(1/11 — 1) [1 mark]
fo E* = 0 the matrix gives all o, 3,7 = 0 so x3 = %3 as this is the only
one which works for all values of E*. [1 mark]



