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1.(Born Haber cycle) Given the following ΔHo values in kcal/mole

   Heat of formation: Mg(c) + 1/2 O2  ( MgO(c)      -143.7

   Electron affinity   O(g) + 2e- ➞ O2- (g)            +156

   Bond energy     O2 (g) ➞ 2 O (g)                    +119.1

   Heat of sublimation  Mg(c) ➞ Mg(g)                  + 36.5

   Ionization energies  Mg(g) ➞ Mg2+(g)  + 2e-         +523.0

Find the lattice energy of MgO

2 a) State the essential differences between ionic and covalent bonds.

  b) Give examples of each

  c) Compare the melting points of substances with ionic bonds with those

     with covalent bonds

  d) In general, which atoms tend to react to form ionic substances.

3. List some general properties and characteristics of ionic substances.

   b)of covalent substances (molecules)

   c) Draw a graph to indicate the change in potential energy vs. distance

     between the nuclei as two H atoms form a covalent bond

4. What is the difference between a polar and a non-polar covalent bond?

   Give examples of each. What is meant by a dipole? By dipole moment? Illustrate

5. What is meant by the dielectric constant?  What indication does this

   constant give of the polarity of a molecule?

6. What is electronegativity? What is the relationship between electronegativity and the polarity of bonds?  How are bond energies useful in determination of electronegativity?

7. Why is there no measured electronegativity value for He?

8. For each of the following list whether the bonds are ionic, polar covalent, non polar covalent, or both ionic and covalent.

  a) H2  b) Br2  c) LiCl  d) MgBr2     e) CH4  f) KNO3 

  g) NO2  h) Ca3(PO4)2  i) H2S  j) NH3  k) NH4NO3  l) H2SO4
9. Atoms X, Y, and Z in the same period have 2,6,  and 7 valence electrons

   respectively.  a) Draw the dot (Lewis) structure for the most probable

   compound formed between X and Z. Indicate the bond type.  b) repeat for

   the compound formed between Y and Z

10. For each of the following ions, write the formula of another ion

    which is isoelectronic with the ion.

    a) CO32-  b) SO42-   c) What ion is isoelectronic with an O3 molecule?
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1. What is a coordinate covalent bond? b) Write a reaction in which  such a bond is formed, showing the donor and the receiver. c) What characteristics must an atom, ion, or molecule have to be a donor? a receiver? d) Give examples of some compounds having coordinate covalent bonds.

2. Draw dot structures for : Cl2, HCl, CCl4 , BaCl2
3. Assuming that the octet rule is satisfied, write structures for the

   following: CO, CO2, C3H6, HCN

4. Draw dot structures for the following: H2SO4, H2SO3, H3PO4, NH3
   BCl3, S2- , CN-, SO42- , PO43-, NH4+  ClO4-
5. Assuming that the octet rule is obeyed, draw structures for the

   following:  a) H2CO3  b) H2S2O3  c) NO2-   d) Al2Cl6  e) Cl2O7
6. Explain why it is possible to prepare PCl5 but not NCl5.

7. Draw structures of SF6, and SiF62-. Indicate the type of hybridization.

8. Draw the structure of the nitrate ion. How many equivalent structures are there?

9. Draw a diagram of water, indicating the partial charges. Account for the fact that water has a much higher boiling point than H2S.

10. Draw two possible structures for HClO. Which do you consider more probable? Why?

11. Describe the hydrogen bond. Illustrate with a diagram of the hydrogen

    bonding in water and in HF.

12. Describe Van der Waals forces. (also known as London dispersion forces)   Compare the strength of bonding forces within a chlorine molecule to those between chlorine molecules.

13. Explain the bond angles in the following molecules:

    a) Water - 104.5o   b) NH3 - 107o  c) AsH3 90o
14. Ozone, O3, contains three oxygen atoms in a bent chain. The central atom is equidistant from the other two. Draw a structure which accounts for this. What type of hybridization is likely in the central atom? What should the bond angle be?

15. How does a pi bond differ from a sigma bond? Illustrate with CO2, C2H6, C2H4, and C2H2. Give types of hybridization and geometric arrangement.

16. For each of the following indicate the type of hybridization and the geometric arrangement. Indicate which orbitals are used to form the hybrid.  Assume that the nickel and cobalt complexes are diamagnetic.

    a) Ni(NH3)42+   b) Co(NH3)63+    c) Zn(NH3)42+
d) Fe(H2O)63+ (if it has 5 unpaired electrons.  

e) Fe(CN)63- (one unpaired) if it has only one unpaired electron
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