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3. Write the final Normalised wave function. 

CH2024250500300 

50 

Incident photons of energy 10.39 keV are Compton scattered, and the scattered 
beam is observed at 45° relative to the incident beam. What is the energy of the 
scattered photons at that angle? What is the kinetic energy of the scattered 
electrons? 
An atom in an excited state temporarily stores energy. If the lifetime of this 
excited state is measured to be 1.0 x 101" s, what is the minimum uncertainty in 
the energy of the state in eV? 

|2. Apply normalization condition and calculate the value of B. 

An electron having total kinetic energy E of 4.50 eV approaches a rectangular 
energy barrier with V=5.00 eV and L = 950 pm. Classically, the electron cannot 
pass through the barrier because E< V. Calculate probability of tunnelling of this 
electron through the barrier. 
What is the surface-arca-to-volume ratio of the nanoparticle in the diagram? 

i) Calculate the coherence length of a laser beam for which the band width Av = 
3000 Hz. 

a ii) A hypothetical atom has energy levels uniformly separated by 1.2 eV. At a 
temperature 2000 K, what is the ratio of the number of atoms in the 13th excited 
state to the number in the 11" excited state? 
Is LASER a good example for quantum phenomenon or classical? Justify your 
answer. 

Consider the wave function given by Y() =Bet1* where 0<x<2r. Determine 
the value of B such that the following wave function is normalised from 0 to 21. 
1. Calculate (depending on whether Y is real or imaginary). 

i) In Davisson-Germer experiment, an electron beam of energy 74 eV is incident 
normally on a crystal surface. What is the inter-planar spacing in the crystal lattice if the maxima of order 1 is obtained at an angle of 45° to incident direction? 
(i) Can an amorphous material be used in Davisson-Germer experiment? Justify 
your answer with jroper rcasoning. 
(iii) A nonrelativistic particle is moving three times as fast as an electron. The ratió 
of their de Broglie wavelength's, particle to electron is 1.813 x 10*, Identify the 
particle, 
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