
Modern Physics: PHY-104 Spring Semester 2018

Tutorial 8: Modern Physics

1. How much more likely is a 1s electron in hydrogen to be at a distance a0 (Bohr’s

radius) from the nucleus than at a distance a0/2? The 1s wavefunction is,

ψn=1, ℓ=0,ml=0(r, θ, ϕ) =
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e−r/a0 .

2. A spherical infinite well has potential energy,

U(r) =

0 r < a

∞ r > a.

This is a central potential and the radial part of the Schrodinger equation in the region

r < a is given by,
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where all symbols have the usual meanings.

(a) Show that

R(r) = A(sin br)/r

is a solution for 0 < r < a. What should be the angular momentum if this is a

solution?

(b) Apply the appropriate boundary conditions and in doing so, find the quantized

energies.

3. Draw polar diagrams for the following orbitals.

(a) Y2,0(θ, ϕ) = K(3 cos2 θ − 1)

(b)
Y2,1(θ, ϕ) + Y2,−1(θ, ϕ)√

2
= K sin θ cos θ cosϕ

(c)
Y2,1(θ, ϕ)− Y2,−1(θ, ϕ)√

2
= K sin θ cos θ sinϕ
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