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Dr. Cary Willard

Exam 3




April 27, 2004
	
	Points Earned
	Points Possible

	Page 1
	
	16

	Page 2
	
	18

	Page 3
	
	33

	Page 4
	
	17

	Page 5
	
	14

	Page 6
	
	10

	Page 7
	
	6

	Total
	
	114


Note: All work must be shown to receive credit.  On calculation problems show answer with the correct number of significant figures using scientific notation if necessary.

Data:

NA=6.022x1023/mol

E = nh(, (=c/(, E=-2.178x10-18/n2, (deBroglie = h/mv, h=6.626x10-34J sec, c=3.00x108m/sec, 

1. ( points) A 10.00-g sample of an unknown metal was heated to 100.0oC and then added to 20.0 g of water at 23.0oC in an insulated calorimeter.  At thermal equilibrium, the temperature of the water in the calorimeter was 25.0oC.  Which of the metals in this list is most likely to be the unknown?  Explain your reasoning.
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2. ( points) Urea, H2NCONH2, is a water soluble compound made by many organisms, including humans, to eliminate nitrogen.  Use standard enthalpies of formation to find the enthalpy for the reaction producing urea from ammonia and carbon dioxide.

2 NH3(g)  +  CO2(g)  (  H2NCONH2(s)  +  H2O

3. (8 points)  Given the following thermo-chemical equations

8Mg(s)  +  Mg(NO3)2(s) (  Mg3N2(s)  +  6MgO(s)  
ΔHo = -3884 kJ

Mg3N2(s)  (  3Mg(s)  +  N2(g)     


ΔHo = +463 kJ

2MgO(s)  (  2Mg(s)  +  O2(g)   


 ΔHo = +1203 kJ

a. Write the equation for the formation of Mg(NO3)2.
b. Use Hess Law to calculate the standard heat of formation (in kJ/mol) of Mg(NO3)2(s).
4. (2 points) At the molecular level, how does hot water differ from cold water?
5. (2 points) The (Hfo values of the two allotropes of oxygen , O2 and O3, are  0 and 142.2 kJ/mol at 25oC.  Which is the more stable form at this temperature?  Explain your reasoning.
6.  (4 points) Determine the energy of the following reaction using bond energies 
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7. (6pts)  Consider the reaction

2O(g) (  O2(g)
a) predict signs for ΔH and ΔS, and explain your reasoning.

b) would the reaction be more spontaneous at high or low temperatures?

8. ( points) A gas in a 4.62 L container at 25oC and 2.43 atm pressure is transferred into a 3.00 L container at a pressure of 827 torr.  What is the new temperature of the gas?

9. ( points) A sample of a new molecule is vaporized and the vapor has a density of 8.26-g/mol at a pressure of 386 torr and 400oC.  What is the molecular mass of this new substance? 

10. (8pts)  Consider the flasks to be at 33 oC in the following diagram.  What are the final partial pressure of H2 and N2 after the stopcock between the two flask is opened?  What is the density of the final mixture?



2.0L





1.0L



475 torr




.200 atm

11. (7pts)  A sample of pure nitrogen gas is placed in an effusion apparatus.  After 15 minutes, it is found that the pressure in the evacuated portion of the apparatus has risen to 0.21 atm.  The nitrogen is then removed and the experiment is repeated with the same quantity of bromine gas at the same temperature.  What will be the pressure of bromine in the evacuated portion of the apparatus after 15 minutes?

12. (7pts)  In Breckenridge, Colorado, the typical atmospheric pressure is 520. torr.

What is the boiling point of water in Breckenridge? (ΔHvap = 40.7 kJ/mol). 

13. pts)  Consider the phase diagram given.  Label the liquid, solid, and gas regions.  

What is the approximate boiling point?

What is the approximate freezing point?

Which phase is denser, solid or liquid? 

What phases are present along the line from B to C?

What is point C called?       

What is its significance?  

What is point D called?       

What is its significance?  

What is the minimum pressure at which a substance can exist in the liquid phase?

What phases can be present at 200oC and 0.75 atm pressure?

�





Specific heat data


H2O(l)�
4.184 J/goC�
�
Au(s)�
0.13   J/goC�
�
Ag(s)�
0.22   J/goC�
�
Al(s)�
0.90   J/goC�
�
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