2018 AP® CHEMISTRY FREE-RESPONSE QUESTIONS

CHEMISTRY
Section II
Time—1 hour and 45 minutes
7 Questions

YOU MAY USE YOUR CALCULATOR FOR THIS SECTION.

Directions: Questions 1-3 are long free-response questions that require about 23 minutes each to answer and are
worth 10 points each. Questions 4—7 are short free-response questions that require about 9 minutes each to answer
and are worth 4 points each.

Write your response in the space provided following each question. Examples and equations may be included in
your responses where appropriate. For calculations, clearly show the method used and the steps involved in arriving
at your answers. You must show your work to receive credit for your answer. Pay attention to significant figures.

Na,S,05(ag) + 4 NaOCl(aq) + 2 NaOH(ag) — 2 Na,SO,(aq) + 4 NaCl(aq) + H,0(l)

1. A student performs an experiment to determine the value of the enthalpy change, AH?

o » for the
oxidation-reduction reaction represented by the balanced equation above.

(a) Determine the oxidation number of Cl in NaOCI.

(b) Calculate the number of grams of Na,S,0; needed to prepare 100.00 mL of 0.500 M Na,S,05(aq).

In the experiment, the student uses the solutions shown in the table below.

Solution Concentration Volume
M) (mL)
Na,S,05(aq) 0.500 5.00
NaOCl(aq) 0.500 5.00
NaOH(agq) 0.500 5.00

(c) Using the balanced equation for the oxidation-reduction reaction and the information in the table above,
determine which reactant is the limiting reactant. Justify your answer.
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