AP Chemistry
Name ____________________________________


Period ___   Date ___/___/___

Unit 2 ( Chemical Reactions
Released FRQs/AP QUESTIONS
Directions: Answer 1981B FRQ below. I gave you an additional FRQ--1987B with the answer for additional study material. 
1981 B

A 1.2516 gram sample of a mixture of CaCO3 and Na2SO4 was analyzed by dissolving the sample and completely precipi​tating the Ca2+ as CaC2O4. The CaC2O4 was dissolved in sulfuric acid and the resulting H2C2O4 was titrated with a stan​dard KMnO4 solution.

(a)
Write the balanced equation for the titration reaction, shown unbalanced below.


MnO4- + H2C2O4 + H+  Mn2+ + CO2 + H2O


Indicate which substance is the oxidizing agent and which substance is the reducing agent.

(b)
The titration of the H2C2O4 obtained required 35.62 milliliters of 0.1092 molar MnO4- solution. Calculate the number of moles of H2C2O4 that reacted with the MnO4-
(c)
Calculate the number of moles of CaCO3 in the original sample.

(d)
Calculate the percentage by weight of CaCO3 in the original sample.

1987 B

The percentage by weight of nitric acid, HNO3, in a sam​ple of concentrated nitric acid is to be determined.

(a)
Initially a NaOH solution was standardized by titra​tion with a sample of potassium hydrogen phtha​late, KHC8H4O4, a monoprotic acid often used as a pri​mary standard. A sample of pure KHC8H4O4 weigh​ing 1.518 grams was dissolved in water and titrated with the NaOH solution. To reach the equivalence point, 26.90 millilitres of base was re​quired. Calculate the molarity of the NaOH solu​tion. (Molecular weight: KHC8H4O4 = 204.2)

(b)
A 10.00 millilitre sample of the concentrated nitric acid was diluted with water to a total volume of 500.00 millil​itres. Then 25.00 millilitres of the di​luted acid solution was titrated with the standard​ized NaOH so​lution prepared in part (a). The equivalence point was reached after 28.35 millil​itres of the base had been added. Calculate the mo​lar​ity of the concentrated nitric acid.

(c)
The density of the concentrated nitric acid used in this experiment was determined to be 1.42 grams per millilitre. Determine the percentage by weight of HNO3 in the origi​nal sample of concentrated ni​tric acid.

Answer:

(a)




= mol NaOH required to neut.





(b)




= 0.3134M HNO3

MfVf=MiVi ;  (0.3134M)(500mL) = (M)(10.00mL)


M = 15.67M HNO3
(c)




grams HNO3 in 1 L conc. sol’n =






grams sol’n in 1 L conc. sol’n
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