1. Define the terms cation, anion and ionic bond.

2. Complete the following table.

Name:

CHEMICHL BONDING
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Symbol for the
characteristic Electron Configuration
Element cation or anion for the cation or anion
Na Na™
K Kt
Rb Rb*
Mg Mg2+
Ca Ca?t
Ba Ba2t
0 02—
-
Cl CI-
Br Br—
1 I~
Fe Fe2t
Fe3t
Co Co2™t
Co3t

3.Describe some of the characteristic physical properties of ionic compounds.



4 .Draw the Lewis structures for the following atoms or ions.

Atom Element

or Ion Lewis Electron Structure or Ion Lewis Electron Structure
Na ClI-

Mg2+ HT
02— Kr
Ne P

5.Explain the octet rule.

6.Define the term lattice energy and list factors that effect the magnitude of the lattice energy in a chemical
compound.

7.Define the term electronegativity. Use the periodic table to display general trends in electronegativity within
periods and groups.

Periodic Table of the Elements




8.Explain the difference between the models for polar bonds and nonpolar bonds. Cite at least one example
of each type of bond in your explanation. How do electronegativity differences between bound
atoms correlate with bond polarity?

9. Draw the Lewis structures for

CCly

ClOp"

H2SO4

10.Describe the difference among the models for single, double and triple bonds. (Note: Include such
properties as bond length and bond energy.)

11. Write the Lewis structure for
CO2
CoHy
HCN
12. Predict whether the following compounds are ionic or covalent.
SiClg, MgBrp, PH3, NH4Cl, HCI, Al03
13.Arrange the following elements from smallest to largest electronegativity.

O, Al, Ga, I, H, Na

Given the information in the table below;

Bond Lengths and Bond Energies

Bond Length Bond Energy
(nm) (kJ/mol)
H-H 0.074 435
H-CI 0.127 431
CLI-Cl 0.198 243
H-C 0.109 414
C-Cl 0.177 328
c-C 0.154 331
Cc=C 0.134 590
C=C 0.120 812
Cc-0 0.143 326
Cc=0 0.120 803
C=0 0.113 1075
N-N 0.145 159
N=N 0.125 473
N=N 0.110 941

14.Write the mathematical equation for estimating enthalpies of reaction from bond energies.



15. Using bond energies, calculate f'i"lHO for the reaction (See your text or other reference book for a
more complete table of bond energies needed to solve the following problems.)
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16. Using bond energies, calculate a"i"nHO for the reaction
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N2(g) + 3H2(g) — 2NH3(g)

17. Using bond energies, calculate a"i"nHO for the reaction

H H
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