Honors Chemistry Unit 7
HW #3 – Acid Base Titrations
1. If 0.625 g of pure sodium carbonate was dissolved in water and the solution titrated with 30.8 ml of hydrochloric acid to phenolphthalein end point, calculate the molarity of the hydrochloric acid solution.

2. In the titration of 24.5 ml of a potassium hydroxide solution of unknown concentration, 35.7 ml of    0.110 M sulfuric acid were required to neutralize the potassium hydroxide (assume that both hydrogen ions reacted).  Calculate the molarity of the potassium hydroxide solution

3. In the titration of a 0.125 M sodium hydroxide solution, 28.5 ml of 0.155 M sulfuric acid solution was required to neutralize the sodium hydroxide in reactions that replace both hydrogen ions of the sulfuric acid.  Calculate the number of ml of the sodium hydroxide solution needed in the reaction.

4. Calculate the pH and pOH of the following solution:

        (a)  hydrogen ion concentration is 1.0 X 10-9  mol/L

        (b)  hydrogen ion concentration in household ammonia is 2.0 X 10-12 mol/L

(c) hydrogen ion concentration in commercial milk is 2.0 X 10-7 mol/L

5.  Calculate the pH and pOH of the following solutions:

(a) hydrogen ion concentration is 2.4 X 10-5  mol/L

(b) hydrogen ion concentration in vinegar is 7.9 X 10-4
(c) hydrogen ion concentration in a dilute solution ( 0.133%) of citric acid found in various fruits is     0.4 X 10-3 mol/L.

6. In general, the flavor of devils food cake is best if the hydrogen ion concentration is between           1.0 X 10-6 mol/L and 3.2 X 10-6.  (a) Calculate this range on the pH scale.  (b) With hydrogen ion concentration of less than 1.0 X 10-6 mol/L, the cake is bitter soapy taste.  Explain.

7. The hydrogen concentration of soils varies considerably.  In forest soils the hydrogen ion concentration is about 3.2 X 10-6 mol/L, while in desert solids the hydrogen ion concentration is about 1.0 X10-10 mol/L.  The higher hydrogen ion concentration in forest solids is due to the decomposition of organic matter resulting in the production of carbon dioxide.  Calculate the pH and pOH for both types of soil.

8. Calculate the hydrogen ion concentration in moles per liter for the following solutions:

        (a)  a solution whose pH is 5.2

        (b)  a solution whose pH is 9.6

        (c)  a solution whose pH is 2.5

        (d)  a solution whose pOH is 12.0

        (e)  a solution whose hydrogen concentration is 1.7 X 10-6  mol/L

(f) a solution whose hydrogen concentration is 3.4 X 10-6 g/L

9.   Calculate the hydroxide ion concentration in moles per liter for each of the following solutions:

        (a)  a solution whose pOH is 5.0

(b) a solution whose pOH is 9.6

(c) a solution whose pH is 5.7

(d) a solution whose pH is 8.2

(e) a solution whose hydrogen ion concentration is 4.0 X 10-4  mol/L

10.  If 0.200 g of pure sodium hydroxide is titrated with 5.70 ml of hydrochloric acid solution to a 

       phenolphthalein end point, calculate (a) the molarity, and (b) the percent by mass for the HCl.

Extra Credit:
An hydrochloric acid solution with a pH of 2.0 is used to titrate a solution of sodium hydroxide.  If 31.2 ml of the acid were needed to neutralize 50.0 ml of the base, what was the original concentration of the base?
