2007 AP® CHEMISTRY FREE-RESPONSE QUESTIONS

Answer Question 5 and Question 6. The Section II score weighting for these questions is 15 percent each.

Your responses to these questions will be graded on the basis of the accuracy and relevance of the information cited.
Explanations should be clear and well organized. Examples and equations may be included in your responses where
appropriate. Specific answers are preferable to broad, diffuse responses.

5Fe*(aq) + MnO, (aq) + 8 H"(ag) — 5Fe*(aq) + Mn**(ag) + 4 H,0(])

5. The mass percent of iron in a soluble iron(II) compound is measured using a titration based on the balanced
equation above.

(a) What is the oxidation number of manganese in the permanganate ion, MnO, (aq) ?

(b) Identify the reducing agent in the reaction represented above.

The mass of a sample of the iron(II) compound is carefully measured before the sample is dissolved in distilled
water. The resulting solution is acidified with H,SO,(aq). The solution is then titrated with MnO, (agq) until
the end point is reached.

(c) Describe the color change that occurs in the flask when the end point of the titration has been reached.
Explain why the color of the solution changes at the end point.

(d) Let the variables g, M, and V be defined as follows:
g = the mass, in grams, of the sample of the iron(Il) compound
M = the molarity of the MnO, (aq) used as the titrant

V = the volume, in liters, of MnO, (ag) added to reach the end point

In terms of these variables, the number of moles of MnO, (ag) added to reach the end point of the titration

is expressed as M x V. Using the variables defined above, the molar mass of iron (55.85 g mol™"), and the
coefficients in the balanced chemical equation, write the expression for each of the following quantities.

(i) The number of moles of iron in the sample
(i1)) The mass of iron in the sample, in grams

(iii) The mass percent of iron in the compound

(e) What effect will adding too much titrant have on the experimentally determined value of the mass percent of
iron in the compound? Justify your answer.
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