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Answer of questions
Answer First Question:

/\ A A

1- where € =

Be, \[e+\fe2,1§ \f—;z, Be, =e,

then
A1 1 A 1 1
Eel+ Eez -B Eel+ Eez :
- \/ie +\Ee — \/ie +\/ie —\/ie \/ie—o
27+ \27° 2+ V27 2=\ 2
As the same

|A,Bk,=0. |A, B, =0.
2-To Determine the mean value of a mechanical quantity L,* described
82
op

by the hermitian operator L,” =h?— in the state

D(p) = Asin®p, 0<p<2rx
27

Let [@()" =1=A° [sin*p do,
0

:>A2:i,:>A:i
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Then d)((o)zésinzgo, 0<p<2r
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Answer Second Question:
1-The eigenvalues of 7
Let 7Y, =a¥,, =>7'Y, =a’Y, =Y,
Then (@ -1)¥,=0, =a’-1=0=a==1lsince ¥, =0,
the eigenvectors of 7
a=1 =Y =Y (x)

W, =+Y, (X)
Y, = () =P ()= (-x) *
I.e. the eigenvector of corresponding a=1 are all element

satisfies (*) these element is said even parity
a=-1 =¥ =¥ (x)
¥, =-¥ (x)
VY =Y (X)=>¥Y (X)=—Y_(—x) =*=x*
I.e. the eigenvector of corresponding a=-1 are all element

satisfies (**) these element is said odd parity
To show that the eigenvector of its form a complete set we make

VWel, —W- %(‘P(x) FW(X) + %(‘I’(x) (X))

Where the first term is even and the second term is odd then we can
take

¥, =2 (P + ¥(-)

¥ = () - ¥()

I.e. the eigenvector of # form a complete set

2- -+ {¥ (x)} areeigenvectorof A, B then
Let AY =a V¥, BY =b ¥,
ABY =ba ¥, BAY =ab ¥,
Since b,a =ab, then
ABY =BAVY,,

=B
Where {7, (s a complete set
V¥eH=¥=Ya¥, then AB¥=BAY¥=|AB|-0



Answer Third Question:
To find the eigenfunction and corresponding eigenvalues we make

0 —-a<x<a
U((x)= . What the allowed energy values
o X<-a,Xx=>a

Then to find the solution of sch. Equation
d*¥(x) 2m
- E-UX)|¥Y(Xx)=0
We have two cases:

a-For the region inside the box
l.e. —a<x<a sch. Equationis

2
9¥0) Ly w(x)=0, k= |2ME (1)

dx h

the general solution is
P(x)=Ae™ +Be™ (2)

b-outside the box
the sch. Equation take the form

d :):SX) +oo P(x)=0, 3)

Where ¥(x) is finit then the only solution of equation is the trivaial
solution

¥(x)=0, for |{=a (4)
Where ¥(x) is continuous thus
¥(-a)=0, ¥(a)=0 (5)
then from equations 2 and 5, we have
A=-Be”™ =sin2ka=1=k :2—”, n=123... (¥
a
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= K? :ﬁ =E, :m
h 8ma

also from (*) we have
Y(x) =2Acoskx, n-odd ®)
¥(x)=2Aisinkx, n-even

and from the normalization condition |[¥(x)" =1 we have

A= b I.e. the eigenstate is given by

J2a



Answer the fourth Question:
1-To show the expection value <p>®_, of the p momentum vanishes

Let Ho, (X)=E,(X)®,(x), (@, @, )=0,
), (o po,)

Since  [x, P|]=ih then
i sl=Lprgl=_"Mp
| [H,x]_zm[P K= P
:%[I—T,)‘(]:ﬁ
(P), =(o, ﬁ@n)z(q)n,irm[ﬁ, xhnjziFm(mn,\Hx—xﬁ\q>n)

:irm{(cpn,Hx@n)_(@n,xH@n)}er{En _E D, ,x®,)=0

2- A:k(sinx)—i(cosx)di, é:k(cosx)+i(sinx)di, c—-id |
X

X X
-|A Bl=i¢,
(8, ¢]=-iA
[C, A]l=-iB
LY gl

A Cpas Sl e Jlea Lia ) /4 siSall salal) AUl and
Sl a0 5lal) 41



