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Nombre del Estudiante:

Problemal Four-order potential

Consider a particle in a one-dimensional potential:
V(z) = Azt

Using the variational method, find an approximate value for the energy of the ground state.
Compare it to the exact value,
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Choose as a trial function,

Problema2 Harmonic oscillator

Estimate the ground-state energy of a one-dimensional simple harmonic oscillator using as
trial function:

(a) Yq(x) = Cosax for |ax| < w/2, zero elsewhere.
(b) y(x) = a? — 22 for |z| < a, zero elsewhere.

(c) te(w) = Cexp(—aa?).

In each case, « is the variational parameter. Don’t forget the normalization. Sketch the
wavefunctions and compare them with the actual ground-state wavefunction.
Hint: You may use the following results,
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Problema3 Linear combination of orbitals

Consider the following one-dimensional potential,
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given by,

V(z) = (2* — 1)2

Using the linear variation method, find the ground-state energy and wavefunction using the
following basis functions {x;},

Xi@) = e xofw) = e EHP o) = (@ 1) O, xafa) = (a4 e @
Compare your results (plot the wavefunctions) with the ones using: {x1(x)} and {x1(x), x2(x)}.

Problemad4 Perturbation theory up to second order

From the general expresion of the Schrodinger equation in terms of perturbation parameter

series,
A+ 2 + 22+ B0 4 A Z [ e+ X2 ] (0] [p®) =
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find the contribution to the energy and wavefunction up to second order on the perturbation,
that is:

from: By = E” +AE + X2E® 4. then E?,
from: ), = Z [CE ) 4+ /\cgl) + )\262(-2) +.. } 1[11-(0) then Z CEQ)wi(O).
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