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2019
B.Se. (Honours)
5th Semester Examination
PHYSICS
Paper - C11FP
(Python Computing)
Full Marks : 20 Time : 3 Hours

The figures in the margin indicate full marks.
Candidates are reguired to give their answers
in their own words as far as practicable.

Answer any one question from the following.
15=1=15

1. Consider Schrodinger equation for 1D harmonic
oscillagor :

Reduce the enerpzy terms in appropriate dimensionless
forms to solve it numerically, Write & Python script
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1o solve with the belp of the modules and funcyjon,
taken from Scipy package. Obtain the firsy (e,
eigen energies by looking af the Zero crossing fr,
graphical dispaly. Use Matplotlib package for grypy
plots.

2. Write a Pythoo script for the following Starting iy,
the reduced form of the 1D Schrodinger equation o
harmonic oscillator, determine numerically g,
normalized cigen finction for & given cigen energy (1
be supplicd). Plot the wave function with the help
of Matplotlib package. Also, take a slighily differer
encrgy value than the given cigen energy and
gphically check what the resulting wave function
looks like, -

3. For the problem in (2), plot the normalized cigen
finction for & given energy along the potential enengy,
Write a Python seript for this. Use Numpy, Scipy
and Maiplotlib packages as and when necessary.

; tﬂ:mﬁndﬁud&nﬁlpmﬂ{r]unh:m
| = Schrodinger equation in spherical polar coordinate
~ fysiem s given by :

S

i, i

*'lh- ;r[r}_-rl[ﬁ and k% =2mE /N

(3)

Solve this tumerically o find out any one eigen
energy for a chosen | and the corresponding cigen
function. Write a Pythan script for this with the help
of modules and functicns from Scipy and Matplotlib
packages,

- For the problem in (3), determine the normalized
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plot. Consider that the eigen function tums out 1o be
R(r)~ j(kr). Now, plot this spherical Bessel
function (for the given order /) alorg with the solution
obtained, Take the Bessel fiunction from Scipy special
module,

- The mdial part from the Schrodinger equation (in

spherical polar coordinates) for the Hydrogen atom
problem is the following :
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where, p=kr k= 31 (E is negutive)

Write a Python script to obtain R, (r) and
compare this graphically with the analytic solution,
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