Chem E-1a
Friday Review Problems
Chapter 4

1. Your lab TF gives you a 50.0 mL sample of a phosphoric acid solution of unknown
concentration. You are asked to determine the concentration of this solution by
titrating it with a 0.731-molar sodium hydroxide solution.

a) Write a complete, balanced equation for the reaction of phosphoric acid with
sodium hydroxide.

b) Write a net ionic equation for this reaction.

¢) You add 200. mL of distilled water and a couple of drops of an appropriate
indicator to the phosphoric acid solution and then begin titrating. The endpoint is
reached when 38.3 mL of sodium hydroxide has been added. Calculate the
molarity of the unknown phosphoric acid solution.



2. When 0.50 grams of an unknown diprotic acid is dissolved in 100.0 mL of water and
titrated with 0.10M NaOH, it takes 52.3 mL of base to completely neutralize the acid.
What is the molar mass of the acid?



3. Write the oxidation state of each atom in the following substances:

, HOF

. HCO,

. H,PO,

, FeSO,



4. Consider the following balanced equation:
CrpO3 + 2CCly —> 2 CrClz + COy + COClyp
A reaction vessel is filled with 2.3 moles of CrpO3 and 3.8 moles of CCly and this

reaction proceeds to completion. Determine the number of moles of each reactant
and product present once this reaction is complete.



5. Lead (II) arsenate, Pb3(AsQy),, is a poisonous white powder which was once
commonly used as an insecticide. When 250. mL of 0.500-molar potassium arsenate
is mixed with 100. mL of 0.750-molar lead (II) nitrate, a precipitate of lead arsenate is
formed.

a) Write a complete, balanced equation for this reaction.

b) Write a net ionic equation for this reaction.

¢) Assuming this reaction proceeds to completion, determine the mass of lead (II)
arsenate which would be formed and calculate the molarity of the lead, potassium,
nitrate, and arsenate ions in this solution at the end of the reaction.



5. ¢) (continued — space for additional work.)



