Intermolecular Forces & Physical Properties of Solutions Syllabus  2014
I.  MAJOR TOPICS

 Intermolecular Forces:








a.  Types of Intermolecular Forces







b.  Viscosity, Surface Tension, and Capillary Action

 


c.  Unique Characteristics of Water






d.  Different type of Crystal Structures









e.  Phase Changes - Heating Curves & Vapor Pressure


 


f.  Phase Diagrams


g. Structures of Solids


h. Bonding in Solids






Physical Properties of Solutions:


i.  Different Types of Solutions






j.  The Solution Process - Molecular Level





k.  Concentration units and Conversions




II.  OBJECTIVES/GUIDELINES:

Intermolecular Forces:
1.  Understand the difference between inTERmolecular forces and inTRAmolecular forces.

2.  Be familiar with the three major types of intermolecular forces in terms of relative strength and common examples of each:  Ion-dipole, Van der Waals Forces (Dipole-dipole, dipole-induced dipole, **Dispersion forces), and **hydrogen bonding.  

3.  Be especially familiar with hydrogen bonding and the reasons for why it’s an especially strong dipole-dipole interaction.  Be able to explain the water and ethanol demo.

4.  Understand the relationship between boiling point and strength of intermolecular forces.  Be able to put compounds in order of increasing boiling points based on their intermolecular forces.

5.  Be able to explain the concept of surface tension and comment on the relationship between high surface tension and intermolecular forces.  Be able to site particular illustrations of surface tension such as water droplets beading up on the surface of a freshly waxed car, etc.

6.  Be able to compare the menisci of water and mercury based on capillary action (cohesive or metallic bonding vs. adhesive forces).

7.  Be familiar with factors that affect surface tension.  Think back to the razor blade on water - how did soap and NaCl affect the surface tension of water.  How did the surface tension of hexane compare to water?

8.  Be familiar with the unique properties of water and how these properties play a role in the natural world around us (water cycle, climate, etc).  

9.  Most importantly, be able to explain why solid water is less dense than liquid water and the consequences of this pertaining to life on Earth.  

10.  Understand the differences between a crystalline solid and an amorphous solid.

11.  What is Coulomb’s Law?  What factors determine how strong an ionic or metallic bond will be?

12.   Be able to distinguish between the 4 different types of crystals:  Ionic, Covalent, Molecular, and Amorphous.  

13.  Be familiar with all the phase changes and what they look like on a heating/cooling curve.

14.  Know what Hvap and Hfus refer to.  

15.  Understand what vapor pressure is and it’s relationship to temperature and intermolecular forces.  

16.  Have a conceptual understanding of dynamic equilibrium and how it related to vapor pressure.  (remember the parking structure).

17.  Understand what it means for a substance to boil in terms of vapor pressure.  

18.  Know what the critical temperature and critical pressure refer to.  How can you explain a substance’s critical temperature in terms of intermolecular forces?  What is a supercritical “fluid”?

19.  Be able to create heating/cooling curve calculations/diagrams.  For example, be able to determine how much energy is necessary to convert 10 grams of water from -26°C to 156°C taking into account Hvap, Hfus, and specific heat values. Be careful with your units!

Physical Properties of Solutions:
20. Be familiar with the different classifications of solutions.  What does it mean for a solution to be super-saturated?

21.  Understand how to break down the solution process into three distinct steps and how they sum together to determine Hsoln.  Based on Hsoln, be able to support the fact that “like dissolves like.”

22.  Be able to consider pairs of compounds and decide if they will be make a solution based on their intermolecular forces.

23.  Be able to define each of the four different concentration units and be able to convert between them (just like the homework problems).

24.  Be familiar with how colligative properties are affected by solutes that dissociate into ions (Van’t Hoff factor).  

25.  What is a colloid?  Why is a colloid a unique type of solution?

26.  Be familiar with common colloids and be able to explain why they fall under this category.  

27.  Know what the Tyndall effect is and how it can be tested.

28.  Understand how big, huge milk proteins are able to be soluble in water.  In your explanation, be able to use the terms hydrophobic and hydrophilic.

Complete the following problems from your Brown, LeMay & Bursten chemistry text.  Show all of your work!  (No Work = No Credit).  The answers to the odd numbered problems are in the back of your text.  It is your responsibility to get yourself in an academic position to answer ALL of these problems.  If needed – PLEASE ASK ME FOR HELP!

Problem Set #18:  problems 11.5, 11.6, 11.8, 11.14, 11.18, 11.20, 11.26

Due Date:________________________________

Problem Set #19: problems 11.27, 11.30, 11.35, 11.41, 11.42, 11.50, 11.58, 11.62 

Due Date:________________________________

Problem set #20: problems 13.2, 13.4, 13.7, 13.13, 13.14, 13.18, 13.20 

Due Date:________________________________

Problem Set #21:  problems 13.23, 13.24, 13.28, 13.29, 13.31, 13.32, 13.38 

Due Date:________________________________

