AP Chemistry – Solutions, Chapter 11 FAQ

Q:  What are hydrophobic and hydrophilic?

A:  Hydrophobic is a “fear of water”.  Nonpolar substances are typically hydrophobic.  They are not attracted to water.  Hydrophilic on the other hand are “water lovers”.  These compounds are attracted to water, and therefore are commonly ionic or polar.

Q:  Can you explain how vapor pressure causes solute to come out of solutions and what that does to Molarity & Pressure?

A:  Vapor pressure doesn’t cause solute to come out of solutions.  Liquids, when they evaporate, change into the gaseous state of matter.  Gases have much higher pressure than liquids.  So, when more molecules are in the gas state, the pressure is increased.  Since the solvent is being lost, and the solute remains the same, the Molarity will increase.  The only way to get the solute out of solution is to allow ALL of the solvent to evaporate.  Then, it’s no longer a solution.

A solute decreases the vapor pressure because it lowers the surface area of the liquid exposed to the air.

Q:  How do you determine is a substance will act as an electrolyte in a solution?

A:  Electrolytes must have a difference in electronegativity.  The bigger the difference, the better it can conduct.  Usually, nonpolar substances are considered nonelectrolytes.  These are commonly organic (carbon based) molecules.  Polar substances are usually fair electrolytes.  These substances would have lone pairs on one end of the molecule, and a shortage on the other end.  Ionic substances are very good electrolytes.  Ionic substances have large electronegativity differences, and may contain polyatomic ions of course.

Q:  What’s up with i?
A:  The van’t Hoff factor, i, is the number of particles that will be present when a solute breaks apart.  For covalent compounds, this number is one, since covalent compounds cannot split into ions.  For ionic compounds, this number is equal to the number of ions that would be present if you split the compound up into individual ions.

Examples:  C​4H4O :  1
NaOH :  2

CaF2 : 3  
(NH4)2SO4 : 3

Q:  How do you do #63 in Chapter 11?

A:  First of all, use the freezing point depression equation, (T = Kf m i. The value for Kf for the solvent, water, can be found on page 528.  The molality, m, will have to be calculated.  The van’t Hoff factor, i, will be one since the problem says it is a nonelectrolyte.  The molality can be found using the fact that the solution is 40% by mass.  Let’s assume some amount of the solution… say 100 grams.  If the solution is 40% solute, then it’s 60% solvent.  That would make the solution 40 g of solute and 60 g of solvent.  Change the grams of solute to moles, and the g of solvent to kg, and solve for m.  Then you can plug it into the equation.

To find the boiling point change, replace Kf with Kb from page 528.

Keep in mind that freezing points go down from the original, and boiling points go up.  Since the solvent is water, you will substract the freezing point from zero, and add the boiling point to 100 deg C.

Q:  How do you do #26 on the study guide?

A:  Use the equation N1V1 = N2V2.  New stuff on one side, old stuff on the other.
