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Show your work for all questions; answer all parts of all questions.  No work = no credit.
1. [image: image1.bmp](6 pts) A sample of steam is contained inside a cylinder beneath a piston in a closed system as show in diagram A at right. 150.0 J of energy is removed and the sample is cooled from 120 ºC to 100 ºC.  As a result, the piston moves down, to the position shown in diagram B, using 200.0 J of energy.

In the table below, fill in the symbol associated with heat, work, and change in internal energy of the steam; then determine the value of each for the process described.  Be sure to include units.

	
	Symbol
	Value

	Heat
	
	

	Work
	
	

	Change in internal energy
	
	


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






N2O (g) + NO2 (g) → 3 NO (g)

Hrxn = 



Compound
(H(f (kJ/mol)



NO (g)

90.35



N2O (g)
81.6

Eqn 1:
N2 (g) + O2 (g) → 2 NO (g)
Hrxn = not given

Eqn 2:
2 NO (g) + O2 (g) → 2 NO2 (g)
Hrxn = -113.1 kJ

Eqn 3:
2 N2O (g) → 2 N2 (g) + O2 (g)
Hrxn = not given

3. (7 pts) A photon strikes an electron in a hydrogen atom.  The electron “jumps” to n = 5, then “drops” to a lower energy level, not necessarily its original level, producing light associated with the Balmer series.

a. (4 pts) Calculate the energy change of the part of the process that produces light.

Ans = 

b. (3 pts) Calculate the frequency of light associated with this part of the process.

Ans =

4. (3 pts) What is the noble-gas electronic configuration for the element polonium, Po?

Ans = 

5. (4 pts) What are two sets of permissible quantum numbers for the highest energy electron in yttrium, Y?

Ans = ___ , ___ , ___ , ___

Ans = ___ , ___ , ___ , ___
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Show your work for all questions; answer all parts of all questions.  No work = no credit.
[image: image2.bmp]
1. (6 pts) A sample of nitrogen is contained inside a cylinder beneath a piston in a closed system as show in diagram A at right. 250.0 J of energy is added and the sample is warmed from 80 ºC to 180 ºC.  As a result, the piston moves up, to the position shown in diagram B, using 300.0 J of energy.

In the table below, fill in the symbol associated with work, heat, and change in internal energy of the nitrogen; then determine the value of each for the process described.  Be sure to include units.

	
	Value
	Symbol

	Work
	
	

	Heat
	
	

	Change in internal energy
	
	


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





Mg(OH)2 (s) → MgO (s) + H2O (l)


Hrxn = 



Compound
(H(f (kJ/mol)



MgO (s)
-601.8



H2O (l)

-285.5

Eqn 1:
2 H2 (g) + O2 (g) → 2 H2O (l)
Hrxn = not given

Eqn 2:
Mg(OH)2 (s) → Mg (s) + O2 (g) + H2 (g)
Hrxn = 1849.5 kJ

Eqn 3:
2 MgO (s) → 2 Mg (s) + O2 (g)
Hrxn = not given

3. (7 pts) A photon strikes an electron in a hydrogen atom.  The electron “jumps” to n = 6, then “drops” to a lower energy level, not necessarily its original level, producing light associated with the Brackett series.

a. (4 pts) Calculate the energy change of the part of the process that produces light.

Ans = 

b. (3 pts) Calculate the wavelength of light associated with this part of the process.

Ans = 

4. (3 pts) What is the noble-gas electronic configuration for the element thorium, Th?

Ans = 

5. (4 pts) What are two sets of permissible quantum numbers for the highest energy electron in astatine, At?

Ans = ___ , ___ , ___ , ___

Ans = ___ , ___ , ___ , ___
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Show your work for all questions; answer all parts of all questions.  No work = no credit.
1. (6 pts) 15.0 kJ of internal energy is removed from a 40.0 g sample of water at 20.0 ºC in a closed system.  As a result, the system does 5.0 kJ of work on the surroundings.

If the specific heat of water is 4.18 J/gºC, what is the final temperature of the water?

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





4 N2H4 (g) + H2 (g) → 2 NH3 (g) + 2 N3H6 (g)
Hrxn = 



Compound
(H(f (kJ/mol)



NH3 (g)
-46.2



N2H4 (g)
95.4

Eqn 1:
N2H4 (g) → N2 (g) + 2 H2 (g)
Hrxn = not given

Eqn 2:
N2 (g) + 3 H2 (g) → 2 NH3 (g)
Hrxn = not given

Eqn 3:
6 NH3 (g) → 2 N3H6 (g) + H2 (g)
Hrxn = 1008.2 kJ

3. (7 pts) A photon strikes an electron in a hydrogen atom.  The electron “jumps” to n = 7, then “drops” to a lower energy level, not necessarily its original level, producing light associated with the Paschen series.

c. (4 pts) Calculate the energy change of the part of the process that produces light.

Ans = 

d. (3 pts) Calculate the frequency of light associated with this part of the process.

Ans =

4. (3 pts) What is the noble-gas electronic configuration for the element thallium, Th?

Ans = 

5. (4 pts) What are two sets of permissible quantum numbers for the highest energy electron in radium?

Ans = ___ , ___ , ___ , ___

Ans = ___ , ___ , ___ , ___

A		B





A		B











PAGE  
6

