AP Chemistry – Chapters 12 - 14 Review Questions

Vocab/Concepts to Review:

· What is a boiling point?  What is the “normal boiling point”?

· Which state changes are endothermic/exothermic?

· What is a supercritical fluid (SCF) and what are its properties?

· What are the different packing structures of solid?  (simple cubic, fcc, bcc)

· Know how to read a phase diagram!

· What are amorphous solids?  Give some examples.

· What are colligative properties?

· What determines the solubility of gases in a solvent?

1. Which of the following molecular solids will exhibit dipole-dipole intermolecular forces: NH3, BF3, I2, and H2S?
2. How can you compare boiling points among molecules? stronger intermolecular forces causes higher boiling points
3. Which is the dominant intermolecular force present in acetic acid, CH3CO3H(l)? H-bonds
4. Which intermolecular forces are present in CH3F(s)? LDF and dipole-dipole
5. What properties of water can be attributed to hydrogen bonding? Increased melting point, increased heat of vaporization, decreased vapor pressure, increased surface tension
6. At its boiling point of -10.0۫C, 20.7 kJ of heat is required to vaporize 53.2 g of sulfur dioxide. What is the enthalpy of vaporization of SO2? 24.9 kJ/mol
7. Which process requires the greatest exothermic change in enthalpy for water? condensation
8. At 25۫C, water has an equilibrium vapor pressure of 23.8 mm Hg. If 2.500 g of water is sealed in an evacuated 10.0-L flask and heated to 25۫C, what mass of water will evaporate? Assume any liquid remaining in the flask has a negligible volume. (R = 0.08206 L·atm/mol·K) 0.231 grams
9. What is the definition of molality? mol solute/kg solvent
10. What is the molality of Na+ ions in a 6.29% by mass Na2CO3 solution? The molar mass of sodium carbonate is 105.99 g/mol. 1.27 m
11. What is the mole fraction of KBr present in a solution that is 11.04% by mass aqueous KBr? The molar mass of KBr is 119.0 g/mol. 0.01845
12. Concentrated NaOH is 19.3 M and has a density of 1.53 g/mL. What is the percent NaOH by mass of concentrated NaOH? 50.5%
13. The Henry’s law constant for N2 in water at 25۫C is 8.4 x 10-7 M/mm Hg. What is the equilibrium concentration of N2 in water when the partial pressure of N2 is 653 mm Hg? 5.5 x 10-4 M
14. Equal mass of water and ethylene glycol are mixed. What is the vapor pressure of this mixture at 100۫C? The molar masses of water and ethelyne glycol are 18.02 g/mol and 62.07 g/mol, respectively. Assume ideal behavior for the solution. 589 mm Hg (this is a tricky one!) You are going to be using Raoult’s Law.
15. What is the freezing point of a solution containing 5.663 grams naphthalene (molar mass = 128 g/mol) dissolved in 32.0 grams of paradichlorobenzene?  The freezing point of pure paradichlorobenzene is 53.0۫C and the freezing point depression constant, Kfp, is -7.10۫C/m. 43.2 oC
16. What is the molar mass of a compound if 5.12 grams is dissolved in 25.0 grams of chloroform solvent to form a solution that has a boiling point of 67.54۫۫C? The boiling point of pure chloroform is 61.70۫۫C and the boiling point elevation constant, Kbp, is 3.63۫۫C/m. 127 g/mol
17.  The osmotic pressure of blood is 7.65 atm at 37۫۫C. What mass of glucose (C6H12O6, molar mass = 180.2 g/mol) is needed to prepare 2.00 L of solution for intravenous injection? The osmotic pressure of the glucose solution must equal the osmotic pressure of blood. 108 grams
