Extra Thermo Practice Problems
1. Given the following thermochemical equations: 


2H2(g) + O2(g) ( 2H2O (l)

H = -571.6 kJ


N2O5(g) + H2O(l) ( 2HNO3(l)
H = -73.7 kJ


½ N2(g) + 
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O2(g)  + ½ H2(g)( HNO3(l)
H = -174.1 kJ

  Calculate H for the formation of one mole of dinitrogen pentoxide from its elements in their most stable state at 25°C and 1 atm. 

Answers: 
First, we need the equation we are heading toward: the formation of one mole of dinitrogen pentoxide from its elements in their most stable state. So that’s:



N2 + 
[image: image2.wmf]5

2

O2 ( N2O5 

Now we manipulate the equations above to get there:

First, I reversed the 2nd equation because I wanted N2O5 on the product side:

2HNO3(l) ( N2O5(g) + H2O(l) 

H = +73.7 kJ

Then, I doubled the last equation so that I would get a whole mole of N2.

 N2(g) + 
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O2(g)  + H2(g)( 2HNO3(l)
H = -348.2 kJ
Then, I halved the first equation so that I would have one H2 to cancel with the equation I just wrote. I also reversed that equation.

H2O ( ½ O2 + H2



H = +285.5 kJ

Okay, now I can cancel. Remember that ½ O2 cancels with the 6/2 O2 to leave a 5/2 O2. You’re left with the correct equation. When you add up the ’s, you get 11.3 kJ/mol.
2. Given 


2Al2O3(s) ( 4Al(s) + 3O2(g)

H = 3351.4 kJ

a. What is the heat of formation of aluminum oxide?

This is easier than it looks. The formation reaction for aluminum oxide is:

2Al(s) + 3/2 O2(g) ( Al2O3
If you look at this equation, it’s very similar to the one given to you. Just reverse it and divide by 2. So you can do that to the too  The answer is -1675.5 kJ
b. What is the H for the formation of 12.50 g of aluminum oxide?

This is a dimensional analysis problem:


[image: image4.wmf]12.5 g1 mole3351.4 kJ

 = -205 kJ/mol

102 g 2 moles


3. When ammonia reacts with dinitrogen oxide gas, liquid water and nitrogen gas are formed. How much heat is liberated or absorbed by the reaction that produces 345 mL of nitrogen gas at 25°C and 717 mmHg?

Hf for N2O = 82.05 kJ/mol

Hf for H2O = -285.8 kJ/mol

Hf for NH3 = -46.1 kJ/mol

Hf for N2 = 0 kJ/mol
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