Chapter 14 Focus Questions 

Section 1

1. What are examples of acids and bases?

2. What is Arrhenius concept of acid and bases?

3. What was the Bronsted-lowry model?

4. What is a hydronium ion and how does it relate to a H+ ion?

5. What is a conjugate base?

6. What is a conjugate acid?

7. What does a conjugate acid-base pair consist of?

8. Using the sample problem from figure 14.1 write out the acid dissociation           constant and explain why H2O isn’t the constant.

9. Do Sample Exercise 14.1.

10. Does NH3 (g) + HCl (g) ↔NH4Cl (s)  follow Arrhenius concept or not, explain?

11. For every acid base reaction, there is always a _______ ________ in the products.

12. What is the acid dissociation constant?

13. Why is [H2O] not included for dilute substances?

14. What other state is the Bronsted-Lowry Model good for?

15. What are the taste characteristics of an acid and base?

16. What did Svante Arrhenius say about the nature of acids and bases?

17. What did Johannes Brønsted and Thomas Lowry say about acids and bases?

18. What is hydronium’s formula and charge?

19.  In the following equation, which is the acid, base, conjugate acid and base:      HA (aq) + H2O (l) ↔ H3O+ (aq) + A- (aq)

20. What is the acid dissociation constant (Ka) for the reaction for the above reaction?

21. Draw the reaction of the dissolving of gaseous HCl.

22. Draw the formation of a hydronium ion.

23. Draw and label the general reaction that occurs when an acid is dissolved in water.

24. Acids were first recognized as a certain class of substances, and bases as another. What are the characterized by?

25. Ka is only used to express what type of reaction?  

Section 2 

1. How is the strength of an acid defined?

2. What is a strong acid? Where does the equilibrium shift? What kind of conjugate base does it yield? What does that mean?

3. What is a weak acid? Where does the equilibrium shift? What kind of conjugate base does it yield? What does that mean?

4. What are some common strong acids?

5. What is a diprotic acid?

6. What is Ka?

7. What are oxyacids?

8. What are Organic acids?

9. What is an amphoteric substance? What is the most common amphoteric substance?

10. Why are water molecules amphoteric?

11. What is Kw? What changes the value of Kw?

12. When a solution is neutral H+ __ OH-.

13. When a solution is acidic H+ __ OH-.

14. When a solution is basic H+ __ OH-.

15. Read through 14.3 and be happy.

16. Read through 14.4.

17. Strong acid is one which equilibrium lays ___________.

18. Weak aid is one which equilibrium lays ______________.

19. Diprotic acids have ________ acidic protons.

20. Example for diprotic.

21. What is the characteristic of an oxyacid?

22. Organic acids are noticeable due to ________________.

23. Draw the above.

24. Monoprotic acids have ____________ acidic proton.

25. The most common amphoteric substance is ____________.

26. Kw is the __________________.

27. Kw varies with ________________.

28. What’s the special connection between strength of an acid and that of a conjugate base?

29. What is a weak base?

30. Name common strong acids.

31. Describe what most acids are.

32. Give examples of weak acids.

33. Explain why water is unique when it comes to acids and bases.

34. What is the equilibrium expression and what does Kw stand for? Then name three situations.

35. Do numbers 29, 31, and 35.

Section 3

1. What is a pH scale?

2. pH=?

3. If [H+] =1.0 x 10-5 then what would the pH equal?

4. Base on terms of [H+], how often does the pH change?

5. How are [H+] and pH related? Inversely proportional? Directly proportional?

6. pOH=?

7. Read and understand sample exercise 14.5 and 14.6, then do #39 and 44 on page 704.

8. What are the 5 general strategies for dealing with complicated acid-base problems?

9. How should you approach one of these problems?

10. The pH (decrease, increase) as [H+] (decrease, increase).

11. What does Kw equal to (write it in 4 ways)?

12. What are the 5 different strategies for solving the acid-base problem?

13. What’s the purpose of pH scale?

14. What are the significant figures for logarithms?

15. Give example.

16. Why does pH changes by 1 for every power of 10 change in [H+]?

17. pH (decrease, increase) as [H+] increases.

18. Kw = [H+][OH-] true or false?

19. logEw = log[H+] + log[OH-] true or false?

Section 4
1. In a solution of H2SO4 what are the major species?
2. What is the first step in solving an acid/base problem?
3. If [H2SO4] = 1.0M, what is the concentration of [H+]? What is the pH?
4. Read over Sample Exercise 14.7. When is water considered a major species?
5. Do #47 and #49.
Section 5 

1. Is HF a strong or weak acid? What are the major species in a solution of HF?
2. If there is more than one dominant reaction contributing H+, how do you determine if one of those reactions can be ignored?

3. Since Ka is small for weak acids, what does A-dx become (where A is the initial concentration of the acid and dx is the amount of acid consumed in the reaction)?

4. Once you have solved for x, how do you use this to get your concentration of H+ in solution?

5. Once [H+] is known, what can be calculated?

6. Briefly list the 11 steps used to calculate the pH of a weak acid solution?

7. Read over Sample Exercise 14.8 and do #55 and #57.

8. Read over Sample Exercise 14.9. If you have a mixture of weak acids, how do you determine which is the dominant reaction of producing H+?

9. To calculate the concentration of the other anion of the weak acid that was not dominant, what [H+] value do you use in the equilibrium expression?

10. What is the equilibrium concentration of this weak acid? What approximation has to be made?

11. Define Percent Dissociation?

12. Would a 1 M solution of carbonic acid, H2CO3, be more or less dissociated than a 0.1 M solution?

13. Read over Sample Exercise 14.10 and #65.

14. Consider a 1 M solution of H2CO3 and a 0.1 M solution. Which would you expect to have a greater [H+]?

15. So as the concentration of the weak acids increases, [H+] (increases, decreases).

16. But as the concentration of the weak acid decreases (becomes more dilute), the % dissociation (increases, decreases).

17. Read over Sample Exercise 14.11 and do #69.

Section 6  
1. What are the 8 strong bases? Six of these need to be memorized!!
2. Are group 1 hydroxides soluble according to the solubility rules?

3. Are group 2 hydroxides soluble according to the solubility rules?
4. Group 2 hydroxides do not dissolve readily in water, but they do in acid. Explain how this idea is useful in using a group 2 hydroxide such as calcium hydroxides for antacids (such as “tums”).  

5. Read over Sample Exercise 14.12 and do #81 and #83.

6. If ammonia, NH3 is a base that does not contain OH, how can [OH-] increase when ammonia is dissolved in water?

7. Of the bases that do not contain OH themselves but increase [OH-] by reacting with water, what do they all have in common?

8. Write a general expression for a base reacting with water. What is Kb?  

9. Read over Sample Exercise 14.13 to calculate the pH of a weak base, there is an extra step when compared to calculating the pH for a weak acid. What is the extra step?

10. What was another way to the last step could have been solved?

11. How are bottles of ammonia sometimes labeled?

12. Read over Sample Exercise 14.14 and #89.

Section 7 

1. How do polyprotic acids dissociate?

2. Look at the dissociation of H3PO4. Since H3PO4 is a weak acid (it’s not on your list of strong acids), H2PO4 is a (strong, weak) conjugate base. This base becomes the acid in the next step of dissociation. Now since it is (strong, weak) as a base, it must be (strong, weak) as an acid. Will HPO42- be strong or weak?

3. Since HPO42- is (weak, strong), it will (win, lose) the fight for the H+. This will cause the equilibrium position to lie far to the (left, right). Explain why it makes sense, then, that the ka1. 

4. Now for the last step___HPO42- becomes the acid in this step. Since HPO42- was a (weak, strong) base in the pervious step it will represent a (weak, strong) acid in this last step. If it is (weak, strong) PO43- will be (weak, strong), as the conjugate base. Will PO43- win or lose the fight for H+? Where will the equilibrium position lie in the last step? Why does it make sense that Ka3 is smaller than Ka2?

5. So what is the general is the general trend for Ka values as the polyprotic acid dissociates stepwise?

6.  What happens to the strength of the acid in each step?

7. Which proton comes off the easiest –the first, second, or third? (Think about this: Would it be easier to take a proton from a neutral atom or an atom with a -3 charge?)

8. Since you have several dissociations with polyprotic acids, which do you use for the major species when calculating pH? Explain.

9. Read over Sample Exercise 14.5 and do #99.

10. Why was the major species in sample exercise 14.5 no written as ions?

11. Read over Sample Exercise 14.16. Why is the major species for sulfuric acid now written as ions, which is in contrast to phosphoric acid? Since HSO4- does not dissociate enough to consider (the amount dissociated, x, was calculated to be a very small), notice that the overall [H+] for the reaction, then, is the same concentration as the original acid. The second proton is just not coming off easy enough to contribute anything. So what would be the concentration of [H+] for a 3.0M solution of H2SO4?

12. Your author did not show his work—how did your author get a pH of zero in this sample exercise?

13. Do #101.

14. When would you have to consider the dissociation of HSO4- in your calculations of pH?

15. Read over Sample Exercise 14.17. Why was it necessary to use the quadratic equation when solving for x?

16. So in a dilute solution, the second dissociation step contributes enough H+ as compared to the first step that we must consider it. Since this solution is more dilute, would you be as afraid to spill it on yourself? Then, would you expect this more dilute solution to be more or less acidic then the concentrated solution? So would you expect the dilute solution to have a smaller or higher pH value?

What you should have gotten out of this section:

1. To calculate the pH of a weak polyprotic acid:
-consider only the first dissociation and solve for [H+] in the usual way (assuming that x is very small) and there is no need to use the quadratic equation. Note that [H+]0 is considered to be zero for a weak acid.

2.   To calculate that pH of a concentrated strong polyprotic acid:

-solve the same way as if it were a weak polyprotic acid but [H+]0 cannot be considered to be zero.

3.    Calculate the pH of a dilute strong polyprotic acid:

-the second dissociation step cannot be ignored so x cannot be approximated as too small to consider so that quadratic equation must be used. Note that [H+]0 is not considered zero because it is still a strong acid even though it is dilute.

Section 8
1. What is “salt” another name for? Can we call Rb2O a salt? Can we call CO a salt?

2. HCL is a strong acid, so Cl- is a (strong, weak) conjugate base. HNO3 is a strong acid, so NO3- is a (strong, weak) conjugate base. As a result, when these anions are added to water they (will, will not) gain a proton from a water molecule. What effect will this have on the pH?
3. Salts that have cations from strong bases and anions from strong acids produce (neutral, basic, acidic) solutions.

4. Since HC2H3O2  is a weak acid, C2H3O2- will be a (weak, strong) base and will want protons really bad. If C2H3O2- is added to a solution of water and Na+ ions, where will acetate get its protons from?
5. What is the expression for the ka for acetic acid? What is the expression for the kb for the acetate ion? What is ka x kb?
6. Salts that have cations with neutral properties and anions from conjugate bases produce (neutral, acidic, basic) solutions.
7. Look over sample exercise 14.18. Would you expect Na F to be neutral, basic, or acidic?
Notice that salts completely dissociate into ions and are major species including water. How do you determine which reaction is dominant?

8. Why must Kb be calculated?

9. Was the quadratic needed to calculate [OH-]?
10. Since [OH-] is what is calculated rather than [H+], how is the pH then found?
11. Since HCN is a weak acid, would you expect CN- to be a strong or weak base?
12. Which would you expect to be a stronger base: CN- or OH-? So if both CN- and OH- are in water, who will “win” the proton?
13. Salts that have cations that are conjugate bases and anions that have neutral properties produce (neutral, acidic, basic) solutions.
14. Look over sample exercise 14.19. Why is it necessary to calculate ka? Do #108.
15. Why are the hydrogen atoms in a complex ion more acidic than a hydrogen atom in a water molecule?
16. What would Al(NO3)3 immediately produce when dissolved in water?
17. Read over sample exercise 14.20. In a solution of Al(NO3)3, what would the major species be?
18. Is Al(H2O)63+ more or less acidic than water?
19. Do #107.
20. If a salt contains both an acidic ion and a basic ion, how do you determine if the solution will be acidic, basic, or neutral?
21. Read over sample exercise 14.21 and do #115.
SKIP SECTION 9

Section 10 
1. Nonmetal oxides will produce (acids, bases) in solution. What is another name for a nonmetal oxide?

2. Do the oxidation states change for any of the atoms in a reaction like this?

3. When SO2 reacted with water, why couldn’t the product have been sulfuric acid instead? (Hint: check the oxidation states)

4. Metal oxides will produce (acids, bases) in solution. What is another name for a metal oxide?

5. Do the oxidation states change for any of the atoms in a reaction like this?

1. Section 11
2. What is a Lewis acid?

3. What is a Lewis base?

4. Is NH3 a Bronsted-Lowry base or a Lewis base?

5. Why is Lewis acid and base definition better than a Bronsted-Lowry definition?

6. Draw the dot structure for BF3 and NH3. Which is a lewis acid and which is a lewis base?

7. Read over sample exercise 14.22 and do #123.
