Unit 5 Practice FRQ 

1980 D

(a)
Write the ground state electron configuration for

an ar​senic atom, showing the number of electrons in each subshell

(b)
Give one permissible set of four quantum numbers for each of the outermost electrons in a single As atom when it is in its ground state.

(c)
Is an isolated arsenic atom in the ground state param​ag​netic or diamagnetic? Explain briefly.

(d)
Explain how the electron configuration of the ar​senic atom in the ground state is consistent with the exis​tence of the following known compounds: Na3As, AsCl3, and AsF5.

Answer:

(a)
1s2 2s22p6 3s23p63d10 4s24p3 or


[Ar] 3d10 4s24p3
(b)







(c)
Paramagnetic. There are 3 unpaired 4p electrons.

(d)
An As atom can accept 3e- from electropositive Na atoms to give As atom a pseudo-Kr electron con​figu​ration. Ionic Na3As results.


An As atom share 3e- for a share of an electron from each of 3 Cl atoms to get pseudo-Kr configu​ration for As atom in covalent AsCl3.


An As atom can share all 5 valence electrons by us​ing 4d - as well as 4s and 4p- orbitals (either through M.O.’s or L.C.A.O. hybrids) to give co​valent AsF5.
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First ionization Energy



(kilocalories/mole)
Covalent Radii, Å

Li
124
1.34


Be
215
0.90


B
191
0.82


C
260
0.77


N
336
0.75


O
314
0.73


F
402
0.72

The covalent radii decrease regularly from Li to F, whereas the first ionization energies do not. For the ionization ener​gies, show how currently accepted theo​retical concepts can be used to explain the general trend and the two disconti​nuities.
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