Announcements Uncertainty and indeterminacy
Monday, November 16, 2009

The wave and particle natures of the electron are

MasteringChemistry due dates (all at 11:59 pm) complimentary properties - the more you know about
= Ch7:Wed, Nov 25 one, the less you know about the other
= Ch 8: Wed, Dec 2
= Ch9:Fri,Dec4 Heisenberg uncertainty principle:

= Position of an electron: particle nature

= Momentum of an electron: wave nature

= |t's impossible to know both precisely at any one
time
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But, quantum mechanics allows us to calculate the

probability of an electron behaving a certain way:

Wavefunction (¢/): mathematical equation that
describes the wavelike properties of an electron

Quantum numbers: 4 variables in the wavefunction
that, combined, describe a single electron

Orbital: a solution to a wavefunction with a certain
combination of quantum numbers -

a 3-dimensional volume inside of which an electron is
likely to be found
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Principal quantum number, n

Principal guantum number, n: determines overall size
and energy of an orbital.
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Ephoton = - AEelectron

Calculate the energy and wavelength (in nm) of a photon
emitted when an electron in a hydrogen atom makes a

transition from an orbitalinn =3 ton = 2. £= ":T‘
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Angular momentum quantum number, £
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Angular momentum quantum number, ¢, determines
the shape of the orbital.

Possible valuesof £=0, 1, 2, ... (n-1)
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Magnetic quantum number, mg Orbitals
Magnetic guantum number, m;, defines the orientation Every s subshell has a single spherical orbital
of individual orbitals within a subshell on
l1 Every p subshell has 3 dual-lobed orbitals:
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