Boyles, Charles, and Combined Gas Law Challenge problems
Name _______________________
______________ 1)  A gas occupies a volume of 1.0 liter at a temperature of 27 ºC and 500 mm Hg pressure.  Calculate the volume of the gas if the temperature is changed to 60 ºC and a pressure of 700 mm Hg.
______________2)   Calculate the pressure required to compress 2 liters of a gas at a pressure of 700 mm Hg and 20 ºC into a container of 0.1 liter capacity at a temperature of – 150 ºC.

______________ 3)  750 mL of a gas with a pressure of  0.5 atm and a temperature of 50 ºC is heated until the volume of the gas is 200 mL at a pressure of 2 atm.  What is the final temperature of the gas in degrees Celsius.

______________ 4)  500 liters of a gas at 27 ºC and 105 kPa would occupy what volume at STP?  (STP, standard temperature and pressure, is 0 ºC and 1 atm)

______________ 5)  A chemist has a certain amount of a gas under a pressure of 33.3 atm.  It occupies 30 L at 273 ºC.  For his research, however, the gas must be at STP.  Under standard conditions, what will the volume of the gas be?
6)  On a hot day, the pressure in an automobile tire increases.  Assuming that the air in the tire at 59 ºF increases from 1.9 atm to 2.04 atm, 

______________ a. What is the temperature of the air in the tire assuming no change in volume?

______________ b. What will the pressure be if the temperature rises to 106 ºF?

______________7)   When J.F. Piccard made a stratosphere flight in a balloon, the balloon seemed to be only half filled as it left the ground near Detroit.  The gas temperature was about 27 ºC, the pressure 700 mm Hg, and the volume of the balloon was 2.26 x 10 6 liters.  What was the gas volume at high altitude where the temperature was -3 ºC, and the pressure 400 mm Hg?

______________ 8) 5.0 g sample of zinc reacts with excess hydrochloric acid to produce what volume of the gas at STP?

______________  9. If the gas in the above problem were to be heated to 25 ºC has a new pressure of 2.0 atm, what volume will it occupy?  
10. Some ballpoint pens have a small hole in the main body of the pen.  What is purpose of the hole?
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