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Answer any five questions:

a)   Show that if 𝐴  and  𝐵 are Hermitian, then i[𝐴,𝐵] is Hermitian.

b)   Prove that the z-component of the orbital angular momentum operator L𝑧=-iℏ
∂

∂𝜑 , where 𝜑 is 
the azimuthal angle, is Hermitian.

c)  Show that the effective potential energy of an electron in the hydrogen atom, consisting of the 
Coulomb and centrifugal parts, is a minimum at r=ı(ı + 1)𝑎0   , 𝑤here 𝑎0   is the Bohr radius.

d) Show that the orbital angular momentum of the electron in hydrogen atom is L= 𝑙(𝑙 + 1)ℏ , 
where ı is the orbital quantum number.

e) Using Uncertainty principle estimate the ground state energy of the L.H.O. 

f)  Find the magnetic moment of the state 2D3/2 .

g) Compute the Zeeman pattern for 2D3/2-2P1/2 .

 



                                                                                                                                                                                 

 

 


