Part G.  Problems

Dalton’s Law of Partial Pressures.

1.  A 250 mL sample of oxygen is collected over water at 25oC and 760.0 torr of pressure.  What is the pressure of the dry gas alone? (Vapor pressure of water at 25oC = 23.8 torr)  736.2 torr
2.  A mixture of hydrogen, ammonia, carbon dioxide and nitrogen gases exert a total pressure of 800. torr.  If the partial pressure of hydrogen is 114 torr, the partial pressure of ammonia is 171 torr, and the partial pressure of carbon dioxide is 228 torr, what is the partial pressure of nitrogen? 287 torr
Graham’s Law

3.   Under the same temperature and pressure, how many times faster will hydrogen effuse compared to carbon dioxide?  4.7 times faster
4.  If the carbon dioxide in problem 3 takes 32 sec. to effuse, how long will the hydrogen take? 6.9 sec
5.  What is the relative rate of diffusion of He compared to NH3?  He is 2.1 x faster
6.  If He in problem 5 takes 20 sec. to diffuse, how long will NH3 take? 42 sec
7.  A sample of He gas diffuses 4 times faster than an unknown gas.  What is the molecular mass of the unknown gas? 64 g/mol
Avogadro’s Law
8.  What volume will 3.5 moles of oxygen occupy at STP? 78.4 L
9.  A balloon contains 2.5 moles of helium and occupies a volume of 1.5 L.  If another  2.5 moles of helium is added to the same balloon, what will be the new volume?  (Do NOT assume you are at STP). 3.0 L
Miscellaneous Review
10.  Convert 1.75 atm to torrs.   1330 torrs
11.  A sample of air occupies 2.50 L at a temperature of 22.0oC.  What volume will the sample occupy inside a hot air balloon at 43.0oC? 2.68 L
12.  What is the pressure of a sample of hydrogen gas at 30.0oC if it has a pressure of 1.11 atm at 15.0oC? 1.13 atm
13.  The pressure of a sample of gas in a 1.00 L container is 0.988 atm.  What is the new pressure if the sample is placed in a 2.00 L container? 0.494 atm
14.  A balloon contains 146.0 mL of gas at a pressure of 1.30 atm and a temperature of 5.0oC.  If the pressure doubles and the temperature decreases to 2.0oC, what will be the new volume of the gas? 72.2 mL
15.  How many moles of oxygen will occupy a volume of 2.5 L at 1.2 atm and 25oC? 0.123 moles
