2. (Kasap 1.1) Virial Theorem

a) The Li atom has a nucleus with a +3e charge, which is surrounded by a full 1s shell
with two electrons, and a single valence electron in the outer 2s subshell. The atomic
radius of the Li atom is about 0.17 nm. Using the Virial theorem, and assuming the
valence electron sees the nuclear +3e shielded by the two 1s electrons, that is, a net
charge of +e, estimate the ionization energy of Li (the energy required to free the 2s
electron). Compare this value with the experimental value of 5.39 eV.

b) Suppose the actual nuclear charge seen by the valence electron is not +e but a
little higher, say +1.25e, due to the imperfect shielding provided by the closed 1s
shell. What would be the new ionization energy? What is your conclusion?
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1. A) Summarize Bohr’s model of the atom:

B) Allowed values for the quantum numbers of electrons are as follows:
n=1723 - (shell)
1=9,1.2 3, ...,n-1 (subshell)
m=0,+1,%2, .., + (energy levels within a subshell)
ms==*% (spin - Pauli exclusion principle)

For the K shell, the four quantum numbers for each of the two electrons in
the 1s state in the order of nlmims are 100( %2 ) and 100( -%2 ). Write the four
quantum numbers for all of the electrons in the L and M shells, and note which
correspond to the s, p,and d subshells.

C) Give the electron configurations for the following ions: P5*, Se?-, Ni2*,

D) With regard to electron configuration, what do all the elements in group I1A
of the periodic table have in common?
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