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The Model: Electronegativity and Bond Polarity

Dip(?l(‘ moment

1. What are the dots around each atom?
a. Each individual electron

b. Electron density maps
c. Protons and neutrons
d. Absolute charge

2. Which atom has more electron density? O

higher

3. Oxygen has a

(higher, lower) ionization energy than hydrogen, which means that

less more

oxygen is (more, less) likely to lose electrons and (more, less) likely hold

onto electrons.

iIncreases

4. General rule: In general, as ‘n’ value increases, atomic radius (increases, decreases)

and ionization energy decreases (increases, decreases). This means that electronegativity

decreases

(increases, decreases) down a group.

5. General rule: In general, as atomic number increases for atoms in the same period, atomic radius

decreases Increases

(increases, decreases) and ionization energy (increases, decreases).

IncCreases

This means that electronegativity (increases, decreases) across a period.




c 6. Why are the charges on each atom labeled as partial charges?

a. The atoms are in an ionic bond, so electrons have been completely transferred.
b. The atoms are covalently bonded, and the electrons are evenly shared.

c. The atoms are covalently bonded, and the electrons are unevenly shared.

d. The atoms are in an ionic bond, so the electrons have been unevenly shared.

negative

7. Atoms with higher electronegativity will have a partial (positive, negative) charge

in a bond, and atoms with lower electronegativity will have a partial pOS itive (positive,

negative) charge in a bond.

more

8. General rule: Bonded atoms that have a large electronegativity difference will be (more,

less) polar than bonded atoms with a small electronegativity difference.

Skill Practice: Electronegativity and Bond Polarity

d 9. Which atom has the highest electronegativity?
a. Rubidium
b. Beryllium
c. Silicon
d. Chlorine
cdba 10. Rank o . .
. Rank the atoms by electronegativity, from highest to lowest:
a. Potassium
b. Arsenic
c. Bromine
d. Selenium
a

11. Which bond is the most polar bond?
a. ¢—O

b. C—H
c. C—-C
d. C—N



12. Which bond shows the partial charges labelled correctly?

a. 0-Si—O &+
b. - O—F 6+
c. 0-Cl—Io6+
d. 8- Te—S 6+

13. If you were drawing pictures of both a polar and nonpolar bond, how would the pictures differ?

a. The nonpolar bond would have a larger electron cloud and a smaller electron cloud, while
the polar bond would have evenly sized electron clouds.

b. The polar bond would have a larger electron cloud and a smaller electron cloud, while the
nonpolar bond would have evenly sized electron clouds.

c. The comparative sizes of the electron clouds in both types of bonds would depend on the
atoms that are bonded.

The Model: Molecular Polarity

Nonpolar molecules

I 4

Polar Molecules

<, :
o - & | 5

The arrows in the pictures show bond dipole moments. Assume the exterior atoms in each molecule are the
same. Lone pairs are not shown.

Number of arrows Total number of electron
groups
Nonpolar
Two Two
Three Three
Four Four
Polar
Two Three or four
Three Four




Use the pictures and the table to answer questions 14 through 22.

14.

15.

16.

17.

18.

19.

Assume the central atom in each molecule has an electronegativity value of 2.0, and the exterior atoms
have an electronegativity value of 3.5. Are the bonds in each molecule polar?

yes

equals

For the nonpolar molecules, the number of arrows (equals, does not equal) the

are not

number of electron groups. This means that there (are, are not) lone pairs on the central

atom.

The pictures show dipole moments that are equal in size and opposite in direction. This means that the

cancel out

bond dipole moments (cancel out, do not cancel out).

does not equal

For the polar molecules, the number of arrows (equals, does not equal) the number

are

of electron groups. This means that there (are, are not) lone pairs on the central atom.

The pictures for polar molecules show dipole moments that are equal in size but not completely opposite

o : : do not cancel out
in direction. This means that the bond dipole moments (cancel out, do not cancel

out).

General rule: If the number of exterior atoms equals the number of electron groups, and the exterior

nonpolar

atoms are all the same, then the molecule is (polar, nonpolar).




20. General rule: If the number of exterior atoms does not equal the number of electron groups, then the

polar

molecule is (polar, nonpolar), even if the exterior atoms are all the same.

21. If a molecule contains three bonded atoms and three electron groups, but one of the exterior atoms is

different

different than the other two, then the bond dipole moments will be (the same, different).

polar

This means that the molecule will be (polar, nonpolar).

22. General rule: For molecules with the same number of exterior atoms and electron groups, the molecule

: : : . . nonpolar
is p0|ar (polar, nonpolar) if at least one of the exterior atoms is different. It is P
(polar, nonpolar) if all of the exterior atoms are the same.
Skill Practice: Molecular Polarity
Determine if the Lewis structures show polar or nonpolar molecules.
23. 24. polar
‘F: nonpolar H——C=—N:
C
F— | T~F
tF:
25. 26.
nonpolar .. polar
F . Br:
|
: P \F : |
h tF:
27. polar 28. nonpolar
Q—C=—/——0:

-w S a“a
cl— - ~Cl:
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