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Gas Laws: Worksheet 4

“Gas Law Boot Camp”

Objective: to give you opportunity to practice gas laws in-depth and sharpen your teeth (.

The following exercises are generally more difficult than what you will see on the exam. The higher the problem #, the higher its difficulty. Creative thinking is required for problems 5 and higher…

1) Mercury is a liquid metal used to make amalgam dental fillings. Unfortunately, mercury (Hg; exists as free atoms…) is poisonous and evaporates a bit. A dentist  watchdog established that continuous work in environment where mercury is present in excess of 0.05mg per m3 of air can damage health. When mercury is spilled and is not properly cleaned, at 20 deg. C the pressure of mercury vapor at room temperature is 0.24 Pa. Calculate the amount of Hg in 1 m3 of air and then decide whether this workplace is safe. (20 mg in cubic meter; not safe)

2) Uranium hexafluoride has a very low boiling point, about 55 deg. C. If you fill a 1 gallon milk jug (V=3.8L) with this gas, at pressure of 100,000 Pa and temperature of 60 deg. C what will be the mass of the gas content of the milk jug? Compare it with the mass of the plastic container – about 60g. (50g, almost as heavy as the container!)

3) Scuba-diver is swimming at depth of 25m where the pressure is 3.5*105 Pa. When she breaths out, a bubble of air forms which has volume of 1.5mL. The buble rises. What will be its volume immediately below the water level where pressure is 1.0*105 Pa? (5.25mL)

4) Common way of collecting a gas in the lab is to let it bubble into an upside-down flask filled with water. This way however, the gas will get saturated with water vapor, pressure of which at room temperature is always 2700 Pa (regardless of the volume of the gas collected). What is the mass of hydrogen collected in such a way, when the total pressure in the bottle is 102,000 Pa, the total volume of the gas is 2.4 L and temperature is 22 deg. C? (0.202g)

5) Zinc (1.2g) reacts with sufficient amount of HCl and generates hydrogen. What will be the volume of hydrogen thus generated at 22 deg. C and 98,000 Pa? (445 mL)
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6) You place 1.3g of water into a container which has a volume of  2.3 L. The container is sealed at 18 deg. C without losing any water or any air inside (pressure of the air is 95,000 Pa). The temperature is raised to 120 deg. C. What is the partial pressure of water at this temperature? What is the total pressure inside of the container?( water: 98,725 Pa; total: 227,024 Pa)

7) A small vial contains 0.54g of an unknown gas. When this gas is released, at pressure of 102,000 Pa it occupies volume of 2.2*10-4 m3. What is the molar mass of this gas? (58)

8) Interstellar space is generally thought of as being empty. However, it is safe to say that it is a highly diluted gas: in each cubic meter of space, you can find about 20 atoms of hydrogen (yes, this is a case when hydrogen is forced to exist as free atoms!!!!). It is a “cold” place, with temperature of just 50K. What is the pressure of this super-diluted gas? (1.3*10-20Pa)
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