(A) The original potential is:

R 0 O<z<a
oo elsewhere

The orignal energy eigenstates are:

\/gsin(%x) 0<z<a

Yn(x) =
0 elsewhere
The original energy eigenvalues are:
n?m2h?
E, = ) 16
2ma? (16)
In this system, we take n = 1,2,3,.... The system starts out in the ground state, n = 1.

The potential suddenly changes:

. 0 O0<zx<2a
Vi(x) =
oo elsewhere
The new energy eigenstates are:

\/ = sin(2z) 0<z<2a

0 elsewhere

Un(x) =



The new energy eigenvalues are:
) n?mh?
" 2m(2a)?

We need to construct the old ground state, 11 (), as a linear combination of the new energy

(17)

eigenstates:

= (). (18)

n=1

The coeffecients are

do= [ vapn(a)ds (19
/w o (2 d:c+/w o (2 dx+/w Yo (2)da
= 7 i sm(%x} sin(—x)dx
2 a z%az z%az pRiu 71”;96
— i/ (6 ’ € ¢ ° )da
a Jo 21 21
1 a - 3nm - N SN - 3nm
= — €2 —¢'2a% — 2" 20 ) 20
ik ) (20)

These terms can be integrated and then turned back into trig fuctions for easy evaluation.

The end result is

% n=2
/ /12
Pn = |Cn| = iw(i}/i) n odd
0 otherwise
The most probable result of an energy measurement is E) = 27;1222, with a probability of

P, = 50%.

: r _ m2h? : H !~
= :
(B) The next most probable result is £} = -5, with a probability of P| ~ 36%

(C) The expectation value of the Hamiltonian for this state is

< H >, = / W (2) Hipr () da (21)
2 [ R* d?
= a/o sin(gx)(—%@)sm(—x)dx
2 h?
_ 929
Syt (22)

which is the same as before the potential was altered. The calculation makes this obvious.



