2019 AP® CHEMISTRY FREE-RESPONSE QUESTIONS

(c) Calculate the concentration of urea, in mol/L, in the saturated solution at 20.°C.

(d) The student also determines that the concentration of urea in a saturated solution at 25°C is 19.8 M. Based
on this information, is the dissolution of urea endothermic or exothermic? Justify your answer in terms of
Le Chatelier’s principle.
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(e) The equipment shown above is provided so that the student can determine the value of the molar heat of
solution for urea. Knowing that the specific heat of the solution is 4.18 J/(g-°C), list the specific
measurements that are required to be made during the experiment.

S° (J/(mol-K))

H,NCONH,(s) 104.6

H,NCONH,(aq) ?

(f) The entropy change for the dissolution of urea, AS?, ,is 70.1 J/(mol-K) at 25°C. Using the information in

soln °

the table above, calculate the absolute molar entropy, S°, of aqueous urea.

(g) Using particle-level reasoning, explain why AS¢ ), is positive for the dissolution of urea in water.

(h) The student claims that AS° for the process contributes to the thermodynamic favorability of the dissolution
of urea at 25°C. Use the thermodynamic information above to support the student’s claim.
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