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| Answer the following questions:
{ Question One: [30 marks] : {
| (a) [15 marks] Sbsw that the following Wave functmn v satisfies the H erg unceriainty |§

7 —ax

rinciple ¥ (x)=+
(b) [15 marks] By using the Schmdmcer equatmn‘show that the expectation value

fsatisfies the following relation:

Question Two: [25 maris]
i Solve the Schrodinger equation of the two ~dimensmna§ free particle

if 0<x<a ,0<y<bh

Where the potential energy is defired by ¥ ( /) J S ——

(Find the wave functiony and the energyE ").,‘

i Questior Three: [25 marks] B

| (2) [0S marks] Writ the origins of quantum m'ec’haxiicsg

o A2 A

{ (b) 120 marksj sissw fzh 't the following Qperamrs D> P, are linear and Hermitian.

Question Four: [25 mar ks]

A
() [15 marks] Show that the Hermitian operator H satisfies the following relation:
A A aV
H,p, |=ih—
{ p“] 0z
{(b) {10 marks] Show that the angular momentum operator satisfies the {51~ wing relation:
[LZ, L i] =9
VWith Best Wishes
Dr. R F. Yassen Head of Mathematics Department: Prof Dr. A. K. Tis




