Homework – Chapter 12

Answers
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43. Electrons repel other electrons, and the repulsion between electrons in atoms causes them to orbit farther from the nucleus. One or more electrons are removed in forming a cation, reducing the repulsion felt by the remaining electrons and allowing them to orbit closer to the nucleus. Thus, cations have smaller radii than the corresponding neutral atoms.

45.  a) H is smaller than H-. The extra electron in H- repels the other electron in the atom, 

pushing it farther from the nucleus and increasing the ionic radius compared to the neutral 

atomic radius.


b) N is smaller that N3- for similar reasons given in (a).


c) Al3+ is smaller than Al, for reasons opposite those given in (a) and (b) and described in 

the answer to question 43.  


d) F is smaller than Cl. Both atoms are neutral and in the same group with the same Zeff. 
However, Cl is one row down and has a larger ‘n’, indicating a larger atomic radius.

49. The valence electron of an atom are the only ones likely to be involved in bonding to other atoms because


i) As the outermost electrons, they are the first to ‘meet’ other atoms


ii) As the outermost electrons, they are farthest from and feel the least attraction to the 

nucleus

iii) It costs a lot of energy to perturb the core electrons, which fulfill a relatively stable 

noble-gas configuration 
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51. For a compound to be stable, each atom in the compound must usually exhibit a noble-gas electron configuration or have a ‘full octet’ of valence electrons.
55. Important: only s and p electrons are drawn on Lewis structures!
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