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   CO BL 
Q.1(a) Prove that for an Hermitian matrix H, eigenfuntions correspoding to different 

eigenvalues of H  are orthogonal. 
[5] 1 1,2 

Q.1(b) Show that position and mometum represntation of eigenkets are Fourier 
transform of each other. 

[5] 1 2,3 

     
     

Q.2(a) Write down the postulates of quantum mechanics. [5] 1 1,2 
Q.2(b) Discuss the properties of ladder operators of a quantum harmonic oscillator. [5] 1 1,2 

     
     

Q.3 Find the average position of the electron in a Hydrogen atom in the ground 

state given by 

ψ100=
1

√πa03
exp(− r /a0)

. 

[10] 3 2,3 

     
     

Q.4 Briefly discuss (anomalous) Zeeman effect. [10] 4 1,2 
     
     

Q.5 
Find the matrix elements of S

2
  operator, where  

  S=   S1+  S2 , in the product 
basis of two spin-half particles. 

[10] 5 2,3 
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