
Quantum mechanics I :
tutorial solutions

2021.10 . 21 exercises week 3
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the wave function is

u= A cortex) + B. sin (Kx )

where kZ= 2I ( where does this value of K

comes from ? Remember we are

dealing with a free particle )
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boundary conditions
,

✗ = % u( %) = 0 = Austen + Bsim Kaz
✗ = - % at E) = 0 = A- cos KI - B sin k÷

Here either A or B are 0 for a sol . to exist
.

if A = o u (E) = Bsiu k÷

if 13--0 u( E) = A con kaz

we know that u( - E) = u(%) = 0
,
this means

K = n÷

such that for

h odd : U(x ) = A cos (Kx )

n even : U (x ) = B sin ( Kx )

-

do these satisfy the boundary conditions ?
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ulx) = Aus (Kx ) + B sin (Kx )

with E- 2TÉ

boundary conditions

{ UL01 = 0 = A

U (a) = 0 = A cos ( Ka ) + Brin (Ka)

therefore U(x ) = Brim (Kx )

with k= n÷ to satisfy the condition

U (a) = 0 = Basin ( he a)
a

= B sin (nñ )V-n.s.int✗ In
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the
energy

levels are

E=hÉ[ = hIL

same result as in point (a) .

RECAP

(a)
wave function :

h odd
,

U(x ) = A coslkx )

n even
,

U (x ) = B sin ( Kx )

hawhere K =

-a

energies :

E= kZn
Zina

(b)
wave function :

u(x ) = B sin (Kx )

where k= h÷

energies :

E- =
h-2h42
-

Zina



The
g.
s . of problem 1 (b) is

UK) = B sin ( Kx ) with k = ¥

GROUND STATE → h = 1

k= £ Ugs (x) = Bain (Ex )

a) normalise
.

The wf± exists in the range

( o ,
a ] , therefore the integral of the

probability density lucx) 12 has to be = 1

in these range
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f. dx B- sin ' ( Ea x ) = 1
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f. dx B- sin ' ( Ea x ) = 1 = E B
'

B = FÉ → uh)=±[ sin / Ex )

otherwise try to write the identity

sin
' ( Ea x ) = I - 12 cos ( Ea x )

where we used : simZ(0 ) = 1 - cos (20 )
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NB_ : Incomplete . I will try to upload the

complete version asap . You
are good w/ the material

you
have for the mid

- term
.


