CHEMISTRY HONORS

CHAPTER 14
INTERMOLECULAR ATTRACTIONS AND THE PROPERTIES OF LIQUIDS AND SOLIDS

OBJECTIVES

The student will be able to:

1.  Explain why the properties of gases differ so much from those of liquids and solids.

2.  Describe dipole-dipole attractions, London forces, and hydrogen bonding.  Explain how these attractions are influenced by chemical composition and molecular structure.  Give two reasons why hydrogen bonds are stronger than dipole - dipole forces.

3.  Explain how the strength of London forces is affected by the size, length, and shape of the molecule.  

4.  Be able to identify which types of intermolecular forces are present in a molecule and which molecules have higher melting and boiling points.


Ex.  HCl,  HF, CH4
5.  Explain why the compressibilities of liquids and solids are so low.  Describe the difference in diffusion between solids, liquids and gases.

6.  Define surface tension and explain how the type of intermolecular forces in the substance can determine the strength of the surface tension.  Explain wetting, beading, adhesion, and cohesion.

7.  Explain why liquids and solids evaporate and why evaporation of a liquid gives a cooling effect.  Explain the factors that control the rate of evaporation:  surface area, attractive forces, temperature.

8.  Define sublimation.   Explain why it occurs.

9.  Define dynamic equilibrium and give examples involving changes in state.

10.  Define equilibrium vapor pressure and describe the relationship between the strengths of the intermolecular attractions and the vapor pressure of a liquid.  Explain why the vapor pressure of a liquid or a solid increases with increasing temperature.

11.  Explain portions of heating and cooling curves and calculate the energy involved in each step.  Indicate which steps involve changes in potential and kinetic energy.


Ex.  How much energy is needed to convert 20.0 g of ice at - 20.0  o C to steam at 120  oC?

12.  Define molar heat of fusion, molar heat of vaporization, and molar heat of sublimation.

13.  Define boiling and explain why the boiling point depends on the atmospheric pressure.

14.  Interpret a phase diagram and give the meaning of the terms critical pressure, critical temperature, and triple point.

15.  Explain how a crystal is characterized by a lattice and draw simple cubic, face-centered cubic, and body-centered cubic unit cells.  Indicate the coordination number or the number of nearest neighbors for each of these unit cells.  Explain the differences between ccp and hcp structures.

16.  Identify the properties that identify a true solid.

17.  Identify ionic, molecular covalent, and metallic crystals according to their properties.  List the properties of each of these crystals.

18.  Explain metallic bonding.  Explain why metals are shiny, ductile, malleable, conduct heat, and conduct electricity.

19.  Define what an amorphous solid is and describe its properties.

Laboratory Experiments:  Minilab – Drops of water on a penny;  Handout – Crystal Structures;  

