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1. Estimate the ground state energy of a particle of mass m, moving in a
linear potential,

V (x) = κ · |x|, −∞ < x <∞, κ > 0

using the variational trial wave function Ψ(x) = e−λ|x|, where λ is to
be varied.

[Hint: d
dx
|x| = sign(x), with sign(x) = −1 for x < 0, sign(x) = +1 for

x ≥ 0; d
dx

sign(x) = 2δ(x).] (0.5p)

2. A two dimensional harmonic oscillator is in the level with degenerate
energy

E = 2h̄ω.

Compute the effects of a perturbation of the form V ′ = αxy to this
energy level (α is a real, positive constant).

(0.5p)


