Intermolecular Forces

1. Can you guess whether one compound would have a higher melting point than another based on the molecular structure?

2. What’s the difference between an intermolecular bond and an intramolecular bond? How does that affect solubility?

3. What are the structures of maleic acid and fumaric acid?
4. How can you identify an intramolecular hydrogen bond in a molecule?

Freezing Point Depression

1. Is there a difference between a freezing point and a melting point? If so, what is it?

2. Does the freezing point depression depend on the type of ion? If so, how?

3. Does the freezing point depression depend on the type of salt? If so, how?

4. Can you find the moles of a compound based on the freezing point depression? If so, how?

5. Can you find the molecular mass of a compound based on the freezing point depression? If so, how?

6. How does an ion cause the freezing point of a solvent to become lower than that of a pure solvent?

7. At the beginning of the semester, you learned how chemists find empirical formulas. What about the more important quantity, namely molar masses? Well, suppose you knew that a compound had an empirical formula of NaC2H6O, and you knew that when dissolved, Na became an ion. How can you use the freezing point to determine the true molecular mass?

Rates

1. Your spectrophotometer relies on Beer's Law: A =  ε b c. What is A? What is b? What is c? What is ε?
2. To find the ε, you diluted the stock solution of crystal violet (“CV”) and found [CV] from that. But whenever you had to react the CV with OH-, you had to only use the absorption data to find [CV]. Why did you have to change methods? (There is more than one answer here.)

3. After you found ε, you used the absorption to find [CV]. But you never used ε to find [OH-], even after you had a numerical value for ε. Why not?
4. How did you use the absorption data to find the rate?

5. Why was it important to keep the [OH-] the same for two of the first three runs?

6. Why did you not keep the [OH-] the same for all three of the first three runs?

7. Your [CV] had a different concentration for each of the first three runs. (Your calculations showed this.) Why was it unimportant to have the [CV] the same in any of the first three runs?

8. If you could not use the data from one of the first three runs, could you have used the data from the fourth or fifth run to replace the missing run? [No. They were at different temperatures.]

9. How did you solve the equations that had your unknown as an exponent? [You used the ln function. 
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10. How did you find the k values?

11. Given the equation 
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, explain why you had to draw a graph of ln k vs. 1/T to find Ea.

12. The laboratory manual stated that you had to “... find the slope of the line [of the ln k vs. 1/T graph], and use it to calculate Ea” How were you supposed to do that?
13. Learn how to read a graph.

14. What are the necessary parts of a graph to be valid? [A title, a legend, a labeled x-axis, and a labeled y-axis. If enough description of the data is clearly given, the title and/or legend may be dispensed with.]

Acid-Base Titration

1. Given a number of moles of acid in the Erlenmeyer flask, how can you use the known volume of base to find the molarity of the base?

2. How do you find the equivalent weight (or molar mass) when you know the mass of the acid, the concentration of the base, and the volume of base delivered?

3. Can you find the equivalent weight of the acid if you are given the moles of the base used in the titration and the mass of the acid, but not the volume of base delivered?

4. Can you find the equivalent weight of the acid if you are given the mass of acid used in the titration, and the moles of the acid, but not the moles of the base?

5. Can you find the equivalent weight of the acid if you are given the moles of acid used in the titration, the volume of acid used in the titration, the volume and concentration of base used in the titration, but not the mass of the acid?

Vitamin C Titration

1. You had to find the concentration of vitamin C in the juice using the volume of the container, the serving size, the % of the recommended amount, the recommended amount of vitamin C, and the molecular mass of vitamin C. How did you do that?

2. You added an iodine solution to your sample of juice that contained a starch indicator. It turned blue when the endpoint was reached. How did that happen? Why do you think it would not have turned blue before or after that point?

3. If you had a concentration of iodine that was 0.200 M, and you added 15.00 mL of that to a 10 mL aliquot of your juice that was diluted in a 100 mL volumetric flask, what was the concentration of vitamin C in the volumetric flask? What is the concentration of the vitamin C in the original container?

Buffers

1. Just what is a buffer, and why is it useful?

2. Suppose you have 0.100 M solutions of all the acids, bases, conjugate acids, and conjugate bases on the list found in Table 17-2 in your lab manual. How should you design a buffer system at one specific pH (such as 4.74)?

3. If you had a 1.00 M solution of an unknown acid (or base), and you found that the pH was 5.55 (or 11.57), can you find out the Ka (or Kb) value? Can you find out which acid or base was used to make this buffer?
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