Name: ___________________________________________________
March 12th, 2020

AP Chemistry
Pride of 2020

Spring Break Assignment – Final Countdown to AP EXAM!!!
Work Habits
100%
95%
85%
75%
65%

☐
☐
☐
☐

Work is organized and neat for every problem.
Thinking is shown for every problem.
Key words are underlined / circled for EVERY problem
Meticulous handwriting is used for MC and open ended questions

Directions: The time has come to start preparing for the AP exam! This packet includes questions since
Day one of class. Take your time answering the questions, use your notes and online resources so that
you can really understand the material. It’s really easy to look up the answers online, but that is not the
point of this. As you are working out these questions, place a * next a question you don’t understand.
We will go over these when we come back from break. You should still work out EVERY question and
show your work. Email or text me if you have any questions J (P.S. Ignore the numbers, I had to copy
and paste)

Free-Response 1
Answer the following questions about nitrogen, hydrogen, and ammonia.
a. Draw the complete Lewis electron dot diagrams for N2 and NH3.
b. Calculate the standard free-energy change, ΔG°, that occurs when 12.0 g of H2 (g) reacts with excess N2 (g)
at 298 K according to the reaction represented below.
c.

Given that ΔH° 298 for the reaction is -92.2 kJ mol-1, which is larger, the total bond dissociation energy of the
reactants, or the total bond dissociation energy of the products? Explain.
d. The value of the standard entropy change, ΔS°298, for the reaction is -199 J mol-1K-1. Explain why the value
of ΔS°298 is negative.
e. Assume that ΔH° and ΔS° for the reaction are independent of temperature.
i. Explain why there is a temperature above 298 K at which the algebraic sign of the value of
ΔG° changes.
ii. Theoretically, the best yields of ammonia should be achieved at low temperatures and high
pressures. Explain.
Free-Response 2
Use principles of thermodynamics to answer the following questions.
a. The gas N2O4 decomposes to form the gas NO2 according to the equation below.

a. Predict the sign of ΔH° for the reaction. Justify your answer.
b. Predict the sign of ΔS° for the reaction. Justify your answer.
b. One of the diagrams below best represented the relationship between ΔG° and temperature for the reaction
given in part (a). Assume that ΔH° and ΔS° are independent of temperature.

c.

Draw a circle around the correct graph. Explain why you chose that graph in terms of the relationship ΔG° =
ΔH° - T ΔS°.
A reaction mixture of N2O4 and NO2 is at equilibrium. Heat is added to the mixture while the reaction is
maintained at constant pressure.
i. Explain why the concentration of N2O4 decreases.
ii. The value of Keq at 25 is 5.0 x 10-3. Will the value of Keq at 100 be greater than, less than,
or equal to this value? Justify your response.
iii. Using the value of Keq at 25 given in part c (ii), predict whether the value of ΔH° is
expected to be greater than, less than, or equal to the value of TΔS°. Explain.

