Chapter 12 – Homework
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1. A chemical bond represents the force that holds together groups of two or more atoms and allows them to function as a unit.

5. The homonuclear Cl2 molecule consists of one single bond. Since there is no difference in electronegativity between the two atoms in the bond (they are the same element), the bond is non-polar. In contrast, the heteronuclear HCl molecule consists of a bond between a relatively electronegative Cl atom and a less electronegative H atom. The difference in electronegativity between the two atoms makes the bond polar covalent. The two molecules are similar in that they both contain a chlorine atom and they both exhibit covalent bonding, in which electrons are shared between two nuclei.

7. The relative ability of an atom in a molecule to attract electrons to itself is called the atom’s electronegativity.


9. No difference in electronegativity



  covalent  --  polar covalent  --  ionic


  Large difference in electronegativity



  covalent  --  polar covalent  --  ionic


Intermediate difference in electronegativity

  covalent  --  polar covalent  --  ionic

11. Electronegativity increases from left to right and from bottom to top. In order of increasing electronegativity …
   a) Li < C < F

   b) I < Cl < F

   c) Cs < Rb < Li
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19. For this problem, we need to know the electronegativities of a few different elements (values taken from Table 12.3):
EN(H) = 2.1
EN(S) = 2.5
EN(F) = 4.0
EN(N) = 3.0
EN(Cl) = 3.0
EN(O) = 3.5
EN(C) = 2.5

a) H—S  vs.  H—F
(
ΔEN = 0.4  vs.  ΔEN = 1.9 
(  H—F is the more polar bond.

b) O—S  vs.  O—F
(
ΔEN = 1.0  vs.  ΔEN = 0.5 
(  O—S is the more polar bond.

c) N—S  vs.  N—Cl
(
ΔEN = 0.5  vs.  ΔEN = 0.0 
(  N—S is the more polar bond.

d) C—S  vs.  C—Cl
(
ΔEN = 0.0  vs.  ΔEN = 0.5 
(  C—Cl is the more polar bond.

