B.Sc. (Part-1IT) EXAMINATION, 2017

(Faculty of Science)
[Also Common with Subsidiary Paper of B.Sc. (Hons.) Part ITI)
(Three-Year Scheme of 10+2+3 Pattern)
PHYSICS
Paper I : Quantum Mechanics and Spectroscopy
Time : Three Hours Maximum Marks :
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. (a) Write the statement of Planck’s quantum hypothesis. 12
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(b) Write the expectation value for dynamical variable A . 1Y
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(¢) Write the physical meaning of ¢ particle wave function. IR%)
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(d) What is spherically symmetric potential ? 114
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(e) What is Zeeman’s splitting 7 1
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() Explain molecular energy level by diagram. 14
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2. (a) (i) Explainde-Broglie matter wave hypothesis by the experimental

results of Davisson Germer experiment. 25
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(ii) Calculate corresponding de-Broglie wavelength of a prolon
its energy 4 MeV. . Ya
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(b) Prove that the following are Hermitian operator :
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Prove that ;
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for Ehrenfest theorem. Explain complementarity in matter wave.
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Derive the probability current density equation : 3
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Solve Schrodinger’s equation for a particle in one-dimensional
potential box : 3
V(x)=0 when 0 <x<a )

Vix)=(») whenx < 0 andx 2 a
and find out eigen functions and eigen energy levels.
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Vix) =099 0 <x<a

V(x)= oo Sax < 03Rx. 2
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What is a-tunnel effect ? Prove that tunnelling increases on
decreasing the height and width of the potential barrier. 142=3
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Using transcendental equations .

o = f tan Ba and —-o = cot fa

find out energy eigen values by drawing graphical method.

(where o, B and a have usual meaning for particle in one-D finite

depth potential well). 3
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(b) Calculate cigen function of one-D simple harmonic oscillator for 7
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(b)

=0, 1,2 and 3 with the help of , (x) function :
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Write down the Shrodinger equation for a one electron atom in
spherical co-ordinate. 1+1+1=3
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DOUbk’ line structure in spectra in alkali metals, explain it with lhc
help of S. Goudsmit and G.E. Uhlenbeck theory.
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HCI molecule has force constant 5 10 Nm-'. Calculate its first three
vibrational energy level value E, E, and E,. Vatl + 14+Y2
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Write the selection ruyjes for transition among rotational and
vibrational states. Varla+ 141
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