
Chem 1A – CLAS – Chapter 5 
  
1.  Determine the pressure (atm) of the gas in the flask. 
 a.  ∆h = 0.15 m      b.  ∆h = 0.08 m, Patmoshpere = 1 atm 

                                        
 
2.  A sample of oxygen gas has a volume of 4.50 L at 27°C and 800.0 torr. How many oxygen atoms are in the 
 sample?  a.  1.16 × 1023     b.  5.8 × 1022     c.  2.32 × 1023     d.  1.16 × 1022     e.  none of these 
 
3.  In an experiment 405 mL of methane gas was collected over water with a total pressure of 785 torr at 30°C.  If 0.258 g 
 of methane was collected what is the vapor pressure of water (in torr) at 30°C? 
 
4.  Consider the combustion of liquid hexane:     2 C6H14 (l) + 19 O2 (g) → 12 CO2 (g) + 14 H2O (l) 
 In an experiment 1.52-g of hexane is combined with 2.95 L of oxygen at 312K and 890 torr.  The carbon dioxide 
 gas was collected and isolated at 297 K and 0.930 atm.  What volume of carbon dioxide gas was collected, 
 assuming 100%  yield?  a.  0.504 L     b.  1.93 L     c.  2.23 L     d.  0.607 L     e.  4.04 L  
 
5.  A 3.54-g sample of lead(II) nitrate (molar mass = 331 g/mol) is heated in an evacuated cylinder with a volume of    
 1.60  L. The salt decomposes when heated, according to the following equation: 
                 2 Pb(NO3)2 (s) → 2 PbO (s) + 4 NO2 (g) + O2 (g) 
 Assuming complete decomposition, what is the pressure (in atm) in the cylinder after decomposition and cooling 
 to a temperature of 300. K? Assume the PbO(s) takes up negligible volume. 
 
6.  2.5 mol of O2 gas and 3.0 mol of solid carbon, C (s) are put into a 3.50-liter container at 23°C. If the carbon and 
 oxygen react completely to form CO (g), what will be the final pressure (in atm) in the container at 23°C?  
 
7.  There are 2 tanks of gas connected by a valve.  See figure below. Calculate the total pressure (atm) in the container 
 after the valve has been opened.      

     
 
8.  Consider the following reaction taking place in the apparatus below:   
   4 NH3 (g) + 5 O2 (g) → 4 NO (g) + 6 H2O (g) 
 Calculate the partial pressures for each gas after the reaction has gone to completion. 

     



9.  A gaseous mixture containing 1.5 mol Ar, 6 mol He and 3.5 mol Ne has a total pressure of 7.0 atm. What is the partial 
 pressure of Ne? 
 a.  1.4 atm       b.  2.2 atm       c.  3.8 atm       d.  4.6 atm       e.  2.7 atm 
 
10.  A mixture of oxygen and helium is 92.3% by mass oxygen. What is the partial pressure of oxygen if the total 
 pressure is 745 Torr? 
 
11.  The density of an unknown gas at STP is 0.715 g/L.  Identify the gas. 
 a.  NO       b.  Ne        c.  CH4        d.  O2 

 
12.  Air is 79% N2 and 21% O2 by volume.  Calculate the density of air at 1.0 atm, 25°C. 
 a.  0.590 g/L       b.  1.18 g/L       c.  2.46 g/L       d.  14.1 g/L       e.  none of these 
 
13.  These plots represent the speed distribution for 1.0 L of oxygen at 300 K  
 and 1000 K.  Identify which temperature goes with each plot. 
  
 
 
 
 
14.  The above plots represent the speed distribution for 1.0 L of He at 300 K and 1.0 L of Ar at 300 K.  Identify which 
 gas goes with each plot. 
 
15.  It takes 12 seconds for 8 mL of hydrogen gas to effuse through a porous barrier at STP.  How long will it take for the 
 same volume of carbon dioxide to effuse at STP?  
 
16.  The effusion rate of H2 gas is 6.44 times faster than that of a certain noble gas (both gases are at the same 
 temperature).  What is the noble gas? 
 
17.  What temperature will neon have twice the average velocity of helium at 25 °C? 
 
18.  True or false: 
 a.  Gases tend to behave more ideally at high temperatures and pressures 
 b.  CO2 and N2O4 gas have the same average kinetic energy at STP 
 c.  The distance between gas particles is much larger than the size of the gas particles is one of the assumptions  
  of kinetic molecular theory 
 d.  1 mol of CO at 1 atm and 25 °C has a greater collision frequency than 1 mol of N2 at 0.9 atm and 25 °C. 
 e.  In the van der Waals equation the b value increases as the forces between the gas particles gets stronger.  
 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 

Conversions and constants: 
 1 atm = 760 torr = 760 mmHg 
 0 °C = 273 K 
 R = 8.3145 J mol-1 K-1 
 R = 0.08206 atm L mol-1 K-1 
 J = kg m2 s-2 

 

Equations: 

 



 
  

         


