CHM 112 / Gas Laws

© 2005, Dr. Miroslav Rezac


Gas Laws: Worksheet 2

Objective: to further apply gas laws to problem solving

Note: 1 m3  = 1000L

1) Jammed syringe filled with air has inner volume of 45mL and the pressure is 101,000 Pa. What will be the pressure if you push the piston until the volume reaches 27mL? 

2) A weather balloon was filled with helium. On the ground the inside pressure is 102,000 Pa; the temperature is 20 degrees of Celsius and the balloon has volume of 1.2m3. What will be the volume of the balloon at 15,000 feet, where the temperature is – 40 degrees of C and pressure is 18,000 Pa? 

3) Ampoule containing a solid penicillin is sealed at room temperature (20deg.) and atmospheric pressure of 98,000 Pa. The ampoule is sterilized for half an hour at 160 degrees Celsius. Will the ampoule break if the glass can safely withstand inner pressure of 125,000 Pa? 

4) “Blood pressure” as used in medicine tells us how much higher is the pressure exerted by blood than the pressure of the surrounding air (atmospheric pressure; 760 mm). So, if the “blood pressure” is 80 mm; the physical pressure is 80 + 760 = 840 mm. A person has a blood pressure of 140/80 (systolic/diastolic). When a bubble forms, which has volume of 0.050 mL at the systolic pressure, what will be its volume at the diastolic pressure?

5) A container of unknown volume was filled with mixture of 1.2 mole of O2 and 3.7 mole of N2. The final pressure is 47,000 Pa. How much oxygen is contained in 1L of this mixture? (1L = 0.001m3).

6) You seal a jar at temperature of 25 deg. C and atmospheric pressure of 98,000 Pa. After the jar is cooled to minus 18 deg. C, what is the inside pressure? (All of you should get this part)

When attempting to open the jar, due to the lid size, for every 500 Pa in pressure difference you will have to exert a force equivalent to lifting 1 lb off the ground. To how many lb will the “opening force” be equal to while the jar is cold? (if the second part is too confusing, ignore it)
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