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1. (a) Show that {x, p~] = i tz n p~-l _ (b) Obtain expression for the probability current density. [6] 

d<A> ( i) A A 2. (a) Show that = -- <[A, H] >. (b) State and derive the Ehrenfest's theorem. 
dt tz 

[6] 

3. (a) Write the wave function for the third excited state of a particle inside a box of width L. (b) The wave 
function of this particle at a time is u(x) =A [u2(x) + u3(x)], where u2(x) and u3(x) respectively represent 
the first and second excited state wave functions. Calculate the value of A. Also, calculate the 
probability of finding the particle in the second excited state at that time. [ 6] 

4. (a) Write quantum numbers of the first six quantum states for a particle of mass 'm' inside a 2-D box of 
side L. Obtain expression for the corresponding density of quantum states. (b) Write quantum numbers 
of the first six quantum states for a particle of mass 'm' inside a 3-D box of side L. Obtain expression for 
the corresponding density of quantum states. [6] 

5. An electron of energy 3.8 eV is incident on a potential step of height 7.6 eV. (a) Calculate its wavelength 
in the classically allowed region. (b) Calculate the distance into the classically forbidden region in which 
the probability density of finding the electron reduces to 15%. [6] 

6. (a) Show that, for a linear harmonic operator with the terms having their usual meanings, Hamiltonian is 

given as H = ( tz 20)) (a+ a + ~) -(b) Show that, with the terms having their usual meanings, the 

commutation relation [ L +, L_] = 2 h L z _ [ 6] 

Useful Data 

c = Jxl08 mls; e = 1.6xl0- 19 C; h = 6.63xl0- 34 Js 




