
Chem 102 Conference:  Week of February 3rd Solutions 
 
1. As mentioned in lecture, the important gases in dry air  at sea level are roughly: 
PN2 = 0.78 atm, PO2 = 0.21 atm, PAr = 0.01 atm.  Consider a 1 L flask filled with dry air, 
containing Fe metal.  Over time, iron will react completely with oxygen to form rust, 
Fe2O3.  When the reaction is finished, what will the partial pressures of N2 and Ar be? 
 
This is actually does not a calculation.  The partial pressures of N2 and Ar will not 
change.  The total pressure decreases from 1.00 atm to 0.79 atm, and the mole 
fractions of N2 and Ar will increase accordingly, but the change in partial pressure of 
one gas does not affect the partial pressures of others if volume and temperature do not 
change. 
 
2. A rigid 10.0 L flask is charged with 5.0 atm of N2 and 9.0 atm of H2 at 500 ˚C.  
What will the final pressures of all gases in the flask be, assuming that the following 
reaction goes to completion? (Hint: do not use the ideal gas law in this problem). 
 
 N2(g) + 3 H2(g) !  2 NH3(g) 

 
H2 is the limiting reagent (you would need 15.0 atm to react fully with the N2), so: 
 
PNH3 = (9.0 atm H2)(2 atm NH3/3 atm H2) = 6.0 atm NH3 
PN2 = 5.0 atm - (9.0 atm H2)(1 atm N2/3 atm H2) = 2.0 atm N2 
 
3. The ideal gas law predicts that pressure will increase linearly with temperature if 
volume and number of moles are constant. 
a. Assuming that the number of collisions of a gas sample with the walls of a flask 
will increase with urms, how many more collisions/s will one see at 400 K vs. 100 K? 
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Twice as many collisions at 400 K vs. 100 K. 
 
b. The force of each collision is proportional to momentum (mass x speed).  How  
much more forceful will each collision be at 400 K vs. 100 K? 
 

 

  

!  

m"urms
400K

m"urms
100K

=
m 3R(400K )

M

m 3R(100K )
M

=
400K
100K

= 2 

The force per collision will, on average, impart 2x more force at 400 K relative to 100 K. 
c. Given the answers to “a” and “b”, why is does pressure increase fourfold when 
temperature increases fourfold? 
Twice as many collisions, each with twice the force when temp goes up fourfold.



4. Consider the following reaction: 
 
 2 NO2 !  2 NO +  O2 
 
a. Define the rate of this reaction in terms of the instantaneous rate of changes in 

concentration of NO2, NO and O2 (i.e.  rate = 1/x * d[X]/dt). 
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b. Let’s say we run some experiments where the initial concentration of NO2 is 

varied and the resulting concentration of the product, O2, is monitored. From the 
data provided, what is the initial rate of production of oxygen in each of these 
trials. 

 
   
 
For 0.3 M NO2, rate = 0.38 M/s 
For 0.4 M NO2 rate = 0.77 M/s 
For 0.5 M NO2 rate = 0.97 M/s 
 
 
 
 

 
 
c. What is the rate law for this reaction? 
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d. What is the value of k? 
 
 k = rate/[NO2]2 = (0.97 M/s)/(0.5 M)2 = 3.9 M-1s-1 



5. Use the following data to determine the rate law and the rate constant for the 
hypothetical reaction: 2 A + B + C !  D + E 

 
Trial [A] (M) [B] (M) [C] (M) rate (M/s) 
1 0.050 0.010 0.040 2.00 x 10-6 
2 0.030 0.010 0.040 2.00 x 10-6 
3 0.030 0.0080 0.040 1.30 x 10-6 
4 0.030 0.0080 0.030 1.00 x 10-6 

 
 With respect to A 
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 1.67x = 1.01, x = 0 
  
 With respect to B 
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 With respect to C 
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 1.33x = 1.33, x =1  
 
 k = (2.00 x 10-6 M/s)/(0.010 M)2(0.040 M) = 0.50 M-2s-1 
 


