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Show your work for all questions; answer all parts of all questions.  No work = no credit.
1. (3 pts) Write the balanced, standard enthalpy of formation reaction of solid ferric phosphite.

→
2. (12 pts) Use Equations #1 - 3 below to calculate the change in enthalpy of the following reaction, which occurs at 25ºC:


12 NH3 (g) + 21 O2 (g) → 8 HNO3 (aq) + 4 NO (g) + 14 H2O (g)
Hrxn = ____ kJ 
Eqn 1:
4 NH3 (g) + 5 O2 (g) → 4 NO (g) + 6 H2O (g)
Hrxn = -908 kJ

Eqn 2:
2 NO (g) + O2 (g) → 2 NO2 (g)
Hrxn = -112 kJ

Eqn 3:
2 HNO3 (aq) + NO (g) → 3 NO2 (g) + H2O (g)
Hrxn = 140 kJ

3. (8 pts) A photon strikes the ground state electron of a hydrogen atom.   The electron then “jumps” to an unknown higher energy level, j.  The electron then “drops” to a second unknown energy level, k, for which k = j – 1.

a. (6 pts) The energy emitted in this process is determined to be in the infrared region of the EM spectrum.  Calculate the frequency associated with the emitted energy.

Ans = __________

b. (2 pts) What portion of the EM spectrum is associated with the minimum energy that could be absorbed in this process? 

Ans = __________

4. (7 pts) For the element manganese,

a. (3 pts) Give the complete electronic configuration:

b. (4 pts) On the axes below, sketch one possibility of the 90% probability plot that represents the sublevel of the highest energy electron.  Be sure to label the axes if necessary.  Then, name the sublevel you have sketched.

Name of sublevel: __________
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Show your work for all questions; answer all parts of all questions.  No work = no credit.
1. (3 pts) Write the balanced, standard enthalpy of formation reaction of solid cupric hyponitrite.

→
2. (12 pts) Use Equations #1 - 3 below to calculate the change in enthalpy of the following reaction, which occurs at 25ºC:


8 KNO3 (aq) + 4 NO (g) + 14 K2O (g) → 12 K3N (g) + 21 O2 (g)
Hrxn = ____ kJ 
Eqn 1:
4 K3N (g) + 5 O2 (g) → 4 NO (g) + 6 K2O (g)
Hrxn = -458 kJ

Eqn 2:
2 NO (g) + O2 (g) → 2 NO2 (g)
Hrxn = 312 kJ

Eqn 3:
2 KNO3 (aq) + NO (g) → 3 NO2 (g) + K2O (g)
Hrxn = -640 kJ

3. (8 pts) A photon strikes the ground state electron of a hydrogen atom.   The electron then “jumps” to an unknown higher energy level, j.  The electron then “drops” to a second unknown energy level, k, for which k = j – 2.

a. (6 pts) The energy emitted in this process is determined to be in the visible region of the EM spectrum.  Calculate the wavelength associated with the emitted energy.

Ans = __________

b. (2 pts) What portion of the EM spectrum is associated with the minimum energy that could be absorbed in this process? 

Ans = __________

4. (7 pts) For the element titanium,

a. (3 pts) Give the complete electronic configuration:

b. (4 pts) On the axes below, sketch one possibility of the 90% probability plot that represents the sublevel of the highest energy electron.  Be sure to label the axes if necessary.  Then, name the sublevel you have sketched.

Name of sublevel: __________
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Show your work for all questions; answer all parts of all questions.  No work = no credit.
5. (3 pts) Write the balanced, standard enthalpy of formation reaction of solid cobaltous perbromate.

→
6. (12 pts) Use Equations #1 - 3 below to calculate the change in enthalpy of the following reaction, which occurs at 25ºC:


8 LiNO3 (aq) + 4 NO (g) + 14 Li2O (g) → 12 Li3N (g) + 21 O2 (g)
Hrxn = ____ kJ 
Eqn 1:
4 Li3N (g) + 5 O2 (g) → 4 NO (g) + 6 Li2O (g)
Hrxn = -758 kJ

Eqn 2:
2 NO2 (g) → 2 NO (g) + O2 (g)
Hrxn = -612 kJ

Eqn 3:
2 LiNO3 (aq) + NO (g) → 3 NO2 (g) + Li2O (g)
Hrxn = 1200 kJ

7. (8 pts) A photon strikes the valence electron of lithium atom.   The electron then “jumps” to an unknown higher energy level, j.  The electron then “drops” to a second unknown energy level, k, for which k = j – 2.

a. (6 pts) The energy emitted in this process is determined to be in the far infrared region of the EM spectrum.  Calculate the wavelength associated with the emitted energy.

Ans = __________

b. (2 pts) What portion of the EM spectrum is associated with the minimum energy that could be absorbed in this process? 

Ans = __________

8. (7 pts) For the element selenium,

a. (3 pts) Give the complete electronic configuration:

b. (4 pts) On the axes below, sketch one possibility of the 90% probability plot that represents the sublevel of the highest energy electron.  Be sure to label the axes if necessary.  Then, name the sublevel you have sketched.

Name of sublevel: __________
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