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INSTRUCTIONS: 

The paper consists of two sections. 

Section A is compulsory (30 marks) 

Answer any two questions from section B (each 20 marks) 

SECTION A 

QUESTION ONE (30 MARKS) 

a) Distinguish between fermions and bosons as used in quantum mechanics     (4 marks) 

b) What is the physical interpretation of  [ ] ο≠yx LL ,      (3 marks) 

c) Show that angular momentum (L) is self adjoint     (5 marks) 

d)     Prove that 
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SECTION B (20 MARKS EACH) 

QUESTION TWO (20 MARKS) 

Find the first order correction to the energy of the nth state                    
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QUESTION THREE (20 MARKS) 

Derive the associated Legendre equation                                               

 

QUESTION FOUR (20 MARKS) 

Prove the equations below 

i. 
zz JJJJJ h−−=+−

22                                                  (8 marks) 

ii. 
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iii. [ ] ±± ±= JJJ z h,          (6 marks) 

 

QUESTION FIVE (20 MARKS) 

Show that given a state ,jm the state 1, +mj must exist unless 
+
jmC vanishes for that particular m .                                                                                       

 

      

 

 


