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The following problems are similar to Worksheet 1-4 problems.

1.
List "the" three strong acids.  Comment on the stability of the conjugate bases.  What is the pH of 0.120 M HNO3 (aq)?

2.
Why is CH3COOH a weak acid?  What is the pH of 0.120 M CH3COOH (aq)?

3.
Why is CH3CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2COOH a weak acid?

4.
Consider 1.0 M H3PO4 (aq).  Write the two dissociation steps for H3PO4 (aq).  What species are present in 1.0 M H3PO4 (aq)?

5.
List "the" strong base.  Comment on the stability of the conjugate acid.  What is the pH, pOH, [H+], and [OH-] of 0.120 M NaOH (aq)?  Comment on these.

6.
Why is NH3 a weak base?  Draw Lewis Structures of NH3 and products to support your answers.  What is the pH of 0.120 M NH3 (aq)?  Is CH3NH2 a weak base?

7.
A student titrates 0.508 grams of KHP (potassium hydrogen phthalate, C6H4(COOK)(COOH), MW=204.2 g/mol) to the equivalence point with 30.22 mL of NaOH (aq).  Determine the concentration of the NaOH solution.

8.
Which is a stronger acid, benzoic, nitrous, or formic?  Why?  (Page 648).

9.
Identify a buffer system with a pH of 2.85.  (Page 648).

10.
Which salt listed in Table 16.1 of the text is the most soluble?  Least soluble?  Explain.

11.
Write the Ksp expression for aluminum hydroxide.

12.
Determine the solubility of aluminum hydroxide (mol/L).

13.
A solution was made 8.10 x 10-11 M in [Al3+] and 2.27 x 10-2 M in [OH-].  Will a precipitate form?

14.
The solubility of PbF2 is 2.09 x 10-3 mol/L.  What is the concentration of Pb2+?  What is the concentration of F-?  Calculate Ksp.

15.
Write a balanced chemical equation (use your notes or text as a source of reactions) for: 


(A)
an exothermic process in which entropy increases.


(B)
an exothermic process in which entropy decreases.


(C)
an endothermic process in which entropy increases.


(D)
an endothermic process in which entropy decreases.

16.
Identify (if possible) ΔH, ΔS, and ΔG as being (-), (+), or (?) for:

(A)
CO2 (g) → CO2 (s)

(B)
2 NO2 (g) → 2 NO (g) + O2 (g)

(C)
The combustion of methanol (liquid CH3OH) to produce CO2 (g) and steam.

17.
What is the relationship between K and ΔG?  Explain for cases when K is really large, really small, and 1.00.  What is ΔG for a system at 25 ºC and K = 2.66 x 104.  What is ΔG for a system at 25 ºC and K = 2.66 x 104.  Comment on these results.

18.
Consider the "Cold Pack" reaction, NH4NO3 (s) → NH4NO3 (aq).  Do you expect ΔH to be positive or negative?  Do you expect ΔS to be positive or negative?  Do you expect ΔG to be positive or negative?

19.
Consider the complete combustion of methane gas in oxygen to produce carbon dioxide and liquid water.  Determine ΔGºreaction.

